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ELECTRIC RESISTANCE WELD TUBES 


The modern type of Electric Resistance Weld steel 
tube, as produced at our Corby Works from our 
own raw materials, is at least the equal in all respects 
of the highest quality seamless tubes. 

Sizes available range from 1 in. to 4} in. o.d. and 
from 14 s.w.g. to § s.w.g. thick in lengths of up to 
36 feet, manufactured in accordance with B.S. 1654. 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM - LONDON 


The largest manufacturers of steel tubes in Europe 
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ELECTRICITY 
IN THE WOOL 
INDUSTRY 


iF 1951 the British wool manufacturing in- 
dustry was responsible for some 8 per cent. 
of our total exports, and for 17-5 per cent. 
of those exports for which dollars were 
earned. In face of increasing competition 
it is essential that improved methods of 
production should be adopted, so that the 
output of each individual operative may be 
increased and the industry placed in a 
position from which it can successfully meet 
future challenges. 

What is required to strengthen the position 
of the wool industry is a re-equipment 
of the mills with modern machinery, for, 
although since 1945 considerable progress 
has been made in this direction, much of the 
plant, as a result of the conditions between 
the wars, has long been obsolete and many of 
the buildings are unsuitable for modern 
production methods. Drastic changes in 
practice are therefore required and these 
include especially the adoption of individual 
electric drives. By furthering this change it 
will be possible to render working conditions 
safer, and in many cases enable higher 
production and quality to be achieved. 

That much still remains to be done, how- 
ever, before the position can be regarded as 
satisfactory, is shown by a paper on “ Elec- 
tricity in the Wool-Textile Industry,” which 
was read by Mr. A. J. Francis and Mr. T. H. 
Carr before a meeting of the Utilisation 
Section of the Institution of Electrical 
Engineers on Thursday, January 21. Mech- 
anisation in the industry dates back to 1733, 
when water was the main source of power. 
The use of steam power developed later and, 
although utilisation was at first inefficient, 
by the beginning of the present century 
engines with ratings of up to 2,000 h.p. had 
been installed, some of which are still in 
service. The reliability of those units miti- 
gated to some extent against the introduction 
of more efficient systems, so that although 
electrical operation had manifest advan- 
tages conversion was slow. Moreover, such 
changes as did occur took the form of 
dividing the existing steam-engine drive into 
a number of groups of about 50 to 150 h.p. 
and operating each such group by a single 
motor. Many of the disadvantages of the 
older system, including high transmission 
losses, were thus retained. Nevertheless, 
during the inter-war years the use of elec- 
tricity continued to rise, the consumption 
increasing from just under 200 million 
kilowatt-hours per annum in 1930 to nearly 
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400 million kilowatt-hours in 1948. This 
increase was partly due to a number of 
improvements in the design and layout of the 
equipment. 

Perhaps the most important of these 
improvements is the greater use of the 
individual drive, the advantages of which are 
most apparent in the weaving, spinning and 
finishing sections. Even in the combing 
shed and for other processes preparatory to 
spinning, where the machines operate in 
groups and are run together, individual 
drive may be preferable, owing to the 
elimination of shafts and belts. 

Another improvement is the greater degree 
of control that is possible, thus leading to a 
better quality product. For instance, carding 
machines operate in sets of two or three, the 
output of one set providing the input of the 
next. It is, therefore, necessary to syn- 
chronise the speeds of the sets, so that when 
the sliver is passing from one to the other it 
will neither break nor “ build-up.” To do 
this the various parts of the set can be driven 
by a single motor through gearing ; or each 
part can be operated by synchronised slip- 
ring induction motors which are connected to 
a common starting resistance through a 
second resistance arranged to give about 
10 per cent. slip at full load. The result is 
a synchronising torque which maintains the 
motors at a common relative speed. Little 
mention is made in the paper, however, of 
any system of electronic control such as is 
being widely adopted in other branches of 
industry. It would be interesting to know 
the reason for this omission, and particularly 
whether there are any special reasons which 
preclude its use. The only exception seems 
to be the statement that electronic devices 
and photo-electric cells can be used to 
indicate the condition of the material. 

The authors occupied most of their space 
with details of the various machines used in 
the wool industry and the types of electrical 
equipment which are available for their 
operation. The result is that the electrical 
engineer who is not also a textile specialist 
will find a good deal which is worthy of study. 
The authors argue that with present-day 
prices of coal it is generally cheaper to use the 
electrical rather than the steam drive. They 
state that while of the 75,000 looms in the 
country about 5 per cent. were automatic in 
1939, this proportion had risen to about 
12 per cent. in 1951. They add that the 
capital cost is high and that the machines 
must be worked on a two-shift basis to be 
economic. It would have been interesting to 
have had a more detailed analysis of these 
statements, since it is the financial results 
which, in this industry as in others, are of 
fundamental importance. 
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Weekly Survey 


LOCOMOTIVE BUILDERS 


The Engineering Outlook article in this issue, 
dealing with the locomotive and rolling-stock 
industry, shows that, on balance, the prosperity 
of British firms is likely to continue. In spite 
of a gift of free locomotives to India by the 
Canadian Government, as a contribution under 
the Colombo Plan, and of the mysteriously 
low prices that German locomotive builders 
have been able to quote, British firms are not 
likely to be seriously short of work. The 
low German prices compared with the British 
prices were due indirectly to the large volume of 
work in hand in British locomotive shops. 
Long delivery periods were an inevitable con- 
sequence of ample work, and because it has 
been difficult for British builders to make due 
allowance for increases in wage rates and in the 
price of steel, they have had to quote prices 
that were higher than those of their German 
competitors. German builders have a very small 
home market at present, because of financial 
difficulties on the Federal Railways, and at the 
same time their order books have not been so 
full as the British. 

To-day British builders can offer delivery in 
12 months. That shortened delivery period will 
presumably help to reduce costs. In addition 
to steam locomotives, the builders are active in 
the production and development of newer 
forms of motive power, such as electric, Diesel 
(electric, mechanical and hydraulic) and gas 
turbine. The private builders supply few steam 
locomotives for British Railways, but they have 
received substantial orders for wagons and, to 
a lesser degree, for carriages. Prophets of woe 
have long thought that rolling-stock builders 
were doomed, but it is now nearly nine years 
since the war ended and the industry is still 
hale and hearty. 

xk * * 


CENTENARY OF THE SOCIETY 
OF ENGINEERS 


This year, 1954, the Society of Engineers 
celebrate their centenary, and the new President, 
Mr. W. R. Howard, M.I.Struct.E., M.Soc.C.E. 
(France) began his address by briefly tracing the 
origins of the Society and the course of its 
development. It was founded in May, 1854, 
and, at first, was named the “ Putney Club” 
being set up as a means of reunion of former 
students of the Putney College. The College, 
located in Putney House, had been founded 
in 1839 as a college for civil engineers and, 
supported mainly by the nobility, was one of the 
few institutions in existence at that time giving 
technical and scientific training for engineers. 

From the earliest days it was the custom to 
hear and discuss engineering papers, eight being 
presented during the first full year of the Society 
when the club had 25 members, including Mr. 
(later Sir John) Aird, builder of the Assuan Dam 
on the River Nile. Within four years, however, 
and while still expending rapidly in numbers, the 
name was changed to the Society of Engineers. 
In 1859, another society was founded at Radcliffe, 
Lancashire, the Civil and Mechanical Engineers’ 
Society; the activities of this second Society 
quickly grew and joining members included a 
number of draughtsmen and pupils at the 
Stratford Locomotive Works of the Great Eastern 
Railway Company, among them Mr. W. H. 
Maw, later to be Editor of ENGINEERING for 
many years. In 1861, the Society amalgamated 
with the then Young Engineers’ Scientific 
Association. 


In 1907, Mr. A. S. E. Ackermann, who had 
been secretary of the Civil and Mechanical 
Engineers’ Society since 1898, became also 
secretary of the Society of Engineers and in 1910 
these two societies joined forces to become 
the Society of Engineers (Incorporated). Mr. 
Ackermann was retained as secretary, continuing 
in office until 1938. 

Prior to the second World War, membership 
of the Society had been restricted to professional 
engineers who could establish their status by 
producing evidence of training coupled with 
subsequent experience. With the conclusion of 
the war, however, and with the object of extending 
the influence and scope of the Society, a scheme 
of examinations has now been introduced which 
will assist young engineers in establishing their 
qualifications for membership of the Society. 
Though the greater proportion of the members 
reside within Great Britain, members are to be 
found in the many parts of the world where 
active branches of the Society exist. 


* 2 @ 
PORTOBELLO 


The extensions to the Portobello power station 
of the British Electricity Authority are significant 
for more than one reason. In the first place, 
they will enable as much as 180 MW to be 
added to the generating capacity of the South- 
East Scotland area within short distances both 
of the main load centre in Edinburgh and of 
the Lothian coalfield, from which plenty of 
coal of uniform quality is obtainable. They 
will also render unnecessary, at least temporarily, 
the construction of a station further along the 
coast —-a procedure which would have involved 
a new grid substation, additional railway facilities 
and higher transmission costs. In the third 
place, the adoption of a pressure of 1,400 Ib. 
per square inch and a temperature of 960 deg. F., 
combined with pulverised fuel firing, but without 
regenerative heating, should render a high thermal 
efficiency possible. Indeed, this is already 
being realised. Unitisation of boilers and gener- 
ating plant may also assist in this direction. 
Finally, the fact that it has been possible to 
erect the new boilers and generator plant on 
practically the same floor area as was occupied 
by three 12-5-MW generators and eight boilers, 
which were installed in 1923, is not only an 
example of the progress in design which has 
occurred during the last quarter of a century, 
but has outstanding economic advantages. 


xk &* 


THE MITCHELLS AND THE 
WHITTLES 


It is not often that an engineer must die before 
his work is widely recognised. Yet such was the 
case with R. J. Mitchell — designer of the Spitfire 
and 23 more aircraft besides. For much of the 
time while he was chief designer to the Super- 
marine Division of Vickers-Armstrongs Limited, 
Government contracts for aircraft were lacking. 
At one stage the generosity of Lady Houston 
helped “ R.J.”’ to continue with the work on 
aircraft development which he carried out from 
1920 to 1937, when he died at the age of 42. 
The manner in which that work was brought to 
fruition is recent and familiar history. If a 
nation can learn lessons for the future from its 
past history, Britain can certainly learn from the 
story of R.J.’s work, which was recalled in the 
first R. J. Mitchell Memorial Lecture, reported 
in this issue. Can we be sure to-day that, in 
spite of the vast sums spent on research and 
development - on ploughshares as well as swords 
— anew Mitchell or Whittle is not being deprived 
of merited support? Or do the Mitchells and 
Whittles always find a way over obstacles ? 
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DYNAMICAL ANALOGIFE 3 


Vibrating Beam and 
Electric Transmission Line 


Sir, In reply to Mr. W. M. Skenfielc's letter, 
on page 67 of your issue of January 15, I would 
like to submit a more detailed treatmeit of the 
vibrating-cantilever analogy than was possible 
in my British Association paper. 

There is no doubt that a uniform transmission 
line is the analogue of a uniform beam in longi- 
tudinal or torsional vibration, since in both cases 
an elementary section of the beam may be 
represented by an element of inductance and 
capacitance. When many of these sections are 
joined together in a manner appropriate to 
conditions in the beam, a transmission line 
results. Comparison of the differential equations 
in velocity and current confirms this result. 

However, when transverse vibrations of the 
beam are considered, this uniform distribution of 
elements is no longer true. Here the relevant 
properties of the beam are : moment of inertia 
and compliance of each elementary section about 
the fixing point, rotation being considered to take 
place in the plane of bending. 

Taking the cantilever as an example, the 
moment of inertia of the sections is distributed 
as the square of the distance from the encastré 
end, and their compliance uniformly distributed. 
The transmission line analogue must, then, have 
series-inductance elements proportional to the 
square of the distance from the open-circuited 
end, and equal shunt-capacitance elements. 
Hence, the current in any inductor represents the 
angular velocity (about the fixing point) of the 
corresponding beam element, and the charge on 
any capacitor represents the relative angular 
displacement between the two adjacent beam 
elements. The application of a transverse force 
to the beam will give rise to a torque, which is 
represented as an e.m.f. applied to the line. 

The equation relating torque, T, to distance, x, 
measured from the fixed end of a uniform 

2’ 
cantilever is ae = 7 where m is the 
mass per unit length, k the compliance per unit 
length, and ¢ the independent variable, time- 

Similarly, in the non-uniform transmission 
line described above, the equation relating — 

2 

V to distance x along the line is — LC 
where /,x* is the inductance per unit length, 
C, the capacitance per unit length, and #, time. 
Similar equations for 6, the angular velocity 
(about the fixing point) of any point in the beam, 
and for I, the current at any point in the trans- 
mission line may be deduced. 

It is clear that the angular deflection and torque 
need interpreting in terms of the scale factor x to 
give transverse deflection and force, respectively. 
The analogy, then, appears to be justified, and 
may be used in practice provided that the correct 
quantities are related and suitable scale factors 
used. 


mx?*k 


Yours faithfully, 
R. YORKE. 


Engineering Laboratory, 
The University, 
Southampton. 
January 26, 1954. 


WILLIAM GILBERT (OR GILBERD) 


Sir, Captain Edgar C. Smith sent (> me, as 
chairman of the special committee responsible for 
the recent commemoration of the 350th = 
versary of the death of this illustrwus Col- 
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cestrian, a copy of the letter which appeared 
on page 819 of your issue of December 25, 

3. 
_ E. N. da C. Andrade in the course of 
his public lecture claimed that there was every 
justification for his argument that the “t” 
should be recognised, as the Doctor himself used 
the spelling Gilbert in the preface to De Magnete. 

While I agree that outside Colchester the “ t ” 
is generally accepted, I must in defence point out 
that the ““d” can still clearly be seen on the 
monument erected by William’s two brothers in 
Holy Trinity Church, Colchester, close by the 
family residence. In more recent times, the 
Colchester Corporation placed a plaque near to 
the site of this family house and the “d” was 
again preferred. Dr. William’s father, Jerome, 
Recorder of Colchester, used the spelling 
Gylberd. 

But perhaps Colchester’s claim can best be 
supported by reference to Sir W. Langdon- 


Brown’s Some Chapters in Cambridge Medica. 
History in which he refers to the discovery in 
1904 of an old document (a power of attorney) 
executed by Gilberd. Apparently this find was 
passed on to Professor G. D. Liveing of St. John’s 
College who commented as follows: “ The 
spelling of ordinary English words had not 
crystallized in Elizabeth’s reign, much less that of 
names, and it was certainly so common at that 
time to spell the same name in two or more 
different ways in one document that I have 
concluded that it was done purposely so that 
nothing might turn on the spelling to invalidate 
it.” The author (Langdon-Brown) adds : “ Col- 
chester has always pertinaciously adhered to the 
spelling of Gilberd, and as it appears thus at the 
head of this document, it is apparently justified.” 
Yours faithfully, 
LEONARD E. DANSIE. 
Colchester, 
January 16, 1954. 


SCIENCE IN THE UNITED STATES 
A BRITISH REVIEW 


It is estimated that during the year ended 
June 30, 1953, 2,200 million dols. were spent by 
the U.S. Federal Government on research, of 
which 73-1 per cent. was on account of the 
Department of Defense and 13-4 per cent. on that 
of the Atomic Energy Commission. Only about 
25 per cent. of this amount was, however, spent 
at Government research stations, 60 per cent. 
being for work by profit-making organisations 
and 15 per cent. at non-profit institutions. These 
figures are given in a review prepared by the 
British Commonwealth Scientific Office (North 
America).* 

The expenditure on research by industry for 
its Own purposes is not accurately known. 
The apparent position is that while two-thirds 
of the total amount was laid out on work per- 
formed by private industry, nearly half of this 
was financed by the Government. In this con- 
nection the interesting point is made that indus- 
trial research is dominated by fewer than 20 
companies. Three industries—aircraft, electrical 
machinery and chemicals—employ no less than 
50,000 professional research staff. 


SHORTAGE OF ENGINEERS 


It is estimated that about five million persons 
are occupied in scientific and professional 
work, of whom more than one million are 
teachers and nearly the same number are engaged 
in the medical and health services. Over 
half a million are engineers, while 155,000 are 
workers in the field of natural science, of whom 
about 15,000 are engaged on fundamental 
research. There is still a shortage of scientific 
manpower in some categories. The American 
Society for Engineering Education believes that 
there is an unsatisfied demand for 80,000 
engineers. Shortages in individual branches are 
4s much in quality as in quantity; and there is 
also some waste of professional abilities. For 
Instance, too many engineers are doing work in 
Which their technical talents are not exercised 


o the full. Others, while doing the work for 
Which they were trained, are hampered by 
routine. 
ATOMIC ENERGY 
au th” year there was a lively debate on 
P question vhether the provisions of the U.S. 
tomic Ene: y Act could be modified so as to 
‘neourage ir. ustry to participate more closely 
M developm it. In May, 1953, the Atomic 
* Science i» *J . 
HM. Station Ott ee be ending June, 1953. 








Energy Commission published reports by four 
teams of industrial representatives in which the 
technical and economic problems of producing 
nuclear power commercially were assessed. 
These assessments were based on the conditions 
that the reactors used should be capable of 
producing plutonium for the armaments pro- 
gramme as well as power, and that they should 
be built within the next few years. 

A group representing the Commonwealth 
Edison Company-Public Service Company put 
forward a design for a thermal reactor with 
heavy-water coolant, moderator and reflector, 
the net electrical output of which was 211-5 MW. 
The arrangement proposed by the Dow Chemical 
Company-Detroit Edison Company group con- 
sisted of a fast-breeder reactor cooled with liquid 
metal, the electrical output of which was 135 MW. 
The same group also made a number of alterna- 
tive proposals in which the advantage of using 
fluid fuel was stressed. The Monsanto Chemical 
Company-Union Electric Company group sug- 
gested a sodium-cooled thermal reactor using 
enriched uranium as fuel and graphite as a 
moderator and reflector. They put forward 
designs for plants arranged on these lines with 
outputs of 200 MW and 550 MW. 

The Pacific Gas and Electric Company- 
Bechtel Corporation group suggested a light- 
water-cooled heavy-water moderated natural 
uranium reactor with an output of 100 MW, as 
well as a liquid-metal-cooled fast-breeder reactor 
with an output of 145 MW. 


HEAVY PRESSES 


Mechanical engineering circles have been 
interested in the heavy press programme of the 
United States Air Force. The possession of such 
machines is considered to be of great strategic 
value, since they enable large savings in time to 
be made in the manufacture of aircraft frames. 

The largest known press in existence, which 
was built in Germany before the war, had a 
capacity of 35,000 metric tons and is now believed 
to be operating in Russia. The biggest in the 
United States, one of 18,000 tons and two of 
16,500 tons, also came from Germany. As 
planes become larger and as thinner sections were 
forged, these presses were, however, not strong 
enough. To overcome this disability the United 
States Air Force is having 17 heavy presses built, 
two of which are forging presses with a capacity 
of 50,000 tons each, and one a 25,000-ton 
extrusion press. The design of a 75,000-ton 
forging press is well advanced. 


CAPITAL WORKS 
OVERSEAS 


Operations of the World Bank 


British consulting engineers, contractors and 
manufacturers are interested in the operations of 
the International Bank for Reconstruction and 
Development (the World Bank), since it makes 
loans for development projects in various parts 
of the world. A team organised by the Federa- 
tion of British Industries recently visited the 
Bank at Washington, D.C., U.S.A., to examine 
the Bank’s organisation and methods, and their 
report has now been published (The World 
Bank. Federation of British Industries, 21, 
Tothill-street, London, S.W.1, price 2s. 6d.). 

The team consisted of Mr. R. R. Costain, 
chairman of Richard Costain, Limited, and vice- 
president of the Export Group of the Con- 
structional Industries ; Captain Edward Griffith, 
chairman of Rotary Hoes, Limited, and President 
of the Agricultural Engineers’ Association ; Sir 
Norman Kipping, Director-General of the 
Federation of British Industries; and Sir 
Bruce White, consulting engineer, and chairman 
of the Association of Consulting Engineers. 

The main purpose of the World Bank is 
“to promote the long-range balanced growth 
of international trade and the maintenance of 
equilibrium in balances of payments by en- 
couraging international investment for the 
development of the productive resources of 
members,” and since its membership comprises 
54 countries it is a truly international organisa- 
tion. During its first years of operation the 
Bank made reconstruction loans totalling 497 
million dols. to France, the Netherlands, Den- 
mark and Luxembourg. Since then it has lent 
1,063 million dols. (or the equivalent in other 
currencies) for 85 development projects in 29 
countries. 

The team were taken through the complete 
cycle of procedure relating to certain projects in 
Brazil, Thailand and Columbia. This procedure 
was shown to be thorough and to operate in 
four stages. When a member country expresses 
an interest in loans from the Bank, the first 
stage is an examination of the situation at site 
by an “ operational mission ” on whose finding 
it is decided into which particular sectors of the 
economy Bank investment can most appro- 
priately be directed. The second stage is a 
project investigation, when the technical, finan- 
cial and other aspects of a project are examined 
by the Technical Operations Department. The 
next stage concerns tendering, and in this the 
Bank encourages international competitive bid- 
ding, but if it is not satisfied as to the compe- 
tency of a successful tenderer it may exercise 
a veto. The final and fourth stage is merely the 
maintenance of contact with borrowers through- 
out the execution of a project and afterwards, to 
ensure that agreements and conditions are fully 
carried out and complied with. 

The team state they were greatly impressed by 
the high quality of the Bank’s staff and by their 
devotion to their work and to the fundamental 
purposes of the Bank, and they record ‘“‘ We have 
no doubt about the Bank’s impartiality of 
outlook.” 


LACK OF BRITISH ENGINEERS 


The team register their disappointment, 
however, at finding no British engineers and so 
few British technicians in the Department of 
Technical Operations, which, they state, ‘‘ is due 
only to the quality of the applicants for 
vacancies.” They further record that “ appli- 
cations received for employment from British 
engineers and technicians so far had not matched 
up to the very broad requirements.” 


AN EVALUATION OF BRITISH 
ELECTRICITY SUPPLY PRACTICE 
REPLY TO AMERICAN COMMENTS 


Early in 1952 a team consisting of representa- 
tives of the American electricity supply industry 
visited this country at the request of the British 
Electricity Authority and a year later they issued 
a report on what they had seen and learnt. In 
commenting on this report on page 562 of 
our 175th volume (1953), we said that it failed 
to indicate that very much was wrong with 
British electricity supply, and that some of the 
criticisms on technical points showed a natural 
lack of acquaintance with conditions in this 
country. Considerable support for these opinions 
is to be found in a lengthy pamphlet issued by 
the British Electricity Authority, which contains 
comments resulting from a close examination 
of the report by the Authority and Area Boards 
as well as by the Standing Committees of the 
National Joint Advisory Council of the Elec- 
tricity Supply Industry. 


SYSTEM CAPACITY FULLY UTILISED 


Among the recommendations made by the 
American team was one that the so-called 
overload capability of generating plant, trans- 
mission lines, cables and transformers should be 
increased with due regard to emergency ratings, 
so that the greater use of present equipment 
could be realised. The British comment on 
this suggestion is that, because of the shortage 
of generating plant since the war, any capacity 
in excess of the rated value has had to be used 
by sheer force of circumstances. As regards 
transmission and distribution equipment, the 
loading of cables, transformers and switchgear 
is increased where practicable and is under active 
review. Further consideration will be given to the 
emergency ratings of lower voltage overhead lines. 

The recommendation that the procedure for 
obtaining approval for new sites for steam 
plants should be simplified is endorsed, but it is 
pointed out that the time taken to obtain the 
necessary consents has been overstated. It is 
usually less than one year from the date of 
application, during which period detailed designs, 
especially of the civil engineering work, are 
prepared. It is, in fact, exceptional for the 
start of construction on site to be delayed by 
lack of consent. Nevertheless, there is a strong 
case for a critical scrutiny of existing statutory 
restraints, and even within the present framework, 
much could be done by the authorities to simplify 
and speed procedures. 


BOILER INSPECTION LAW 


The American team also recommended that 
the boiler inspection law should be changed and 
the availability thus increased by about 3 per 
cent. It is pointed out, however, that the 
object of the present inspection law is to ensure 
the safety of the plant and of the staff employed 
in its operation. Each boiler is now inspected 
not less frequently than once in 14 months or, 
in the case of a limited number of modern 
boilers with welded or forged drums, 18 months. 
For modern boiler plant longer periods might 
be justified, but meanwhile the Authority are 
obtaining experience of the present arrange- 
ments. In this connection it is suggested that 
the fixed period between inspections might be 
abandoned, the inspector after one examination 
indicating the date on which the next one would 
be necessary in one, two or three years. 

In commenting on the suggestion that the 
period between turbine overhauls might be 


lengthened from three to four or five years it is 
pointed out that there is no fixed period. Tur- 
bines should, in fact, be kept in service until 
there is some evidence of abnormality, as shown 
by unusual vibration or loss of efficiency. Owing 
to the lack of the necessary instrumentation 
this is impossible with many existing machines, 
but it should be possible with the new sets of 
60 MW and upwards, which are being provided 
with full supervising equipment. 


LARGER TURBO-ALTERNATORS 


A final important recommendation on gener- 
ating plant was that larger turbo-alternators of 
the order of 150 to 200 MW supplied from single 
boilers should be specified. In this way there 
would be, it was felt, a substantial increase in 
the amount of new kilowatt capacity with the 
same amount of materials. Moreover, American 
experience was that by doubling the size of the 
unit the cost per kilowatt could be reduced by 
25 percent. In the course of a lengthy comment 
on this recommendation it is pointed out that, 
in order to avoid delay and possible difficulties 
with entirely new designs, the urgently needed 
plant installed in the early post-war years was of 
pre-war design or represented moderate advances 
on pre-war practice. The programmes for 
1955-60, however, include an increasing number 
of large turbo-alternators with single boilers and 
attention is being directed to 180 MW sets with 
single boilers, which will operate satisfactorily on 
the inferior types of coal allocated to the supply 
industry in this country. It is added that the 
average size of sets ordered in America in 1952, 
for normal public supply purposes, was similar 
to that of the sets in the plant programmes 
prepared in this country during the same 
period. 
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** UNUSED INHERENT CAPABIL Ty » 


Turning to the transmission systers it was 
recommended that the “ unused inhevznt cap- 
ability” of present lines and equipmei: should 
be utilised by the installation at suitale loca- 
tions of power-factor “ corrective” anc contro} 
equipment. In reply, it is pointed out that in 
this country power stations are available to 
generate economically the reactive kilowatt. 
amperes required locally at the load ceiiires, and 
that the average power factor of supply to the 
Area Boards is about 0-9 lagging, while transfers 
over the 132 kV system are normally at higher 
values. Under these conditions it is not con- 
sidered that the kilowatt capacity of the 132-kv 
lines could be increased sufficiently to justify 
deferment of the initial sections of the new 275 kV 
system. It is added that in many respects condi- 
tions in the United States are different from those 
in this country, and both the necessity for and 
the economics of reactive compensation on the 
British supply system are not as clear-cut as the 
American report suggests. Future policy will, 
however, depend on the findings of a joint 
committee set up by the Authority and Area 
Boards to investigate this problem. 

Dealing with substations, it was recom- 
mended that designs might be modified for 
reasons of economy. It is not, however, con- 
sidered that significant reductions of auxiliary 
equipment could be made, either in grid or dis- 
tribution substations, without detriment to the 
efficient operation of the supply system. As it 
is, every consideration is given to the simplification 
of the design and equipment of new substations. 

A recommendation of some importance was 
that more funds should be allocated for the 
development and promotion of rural electrifica- 
tion. Since the report was published, however, 
the Government have decided to permit 
additional expenditure for this purpose and to 
relax the ban on promotional publicity. Despite 
the adverse circumstances of the past few years 
there has been a substantial increase of farm 
connections since vesting day, and all aspects of 
rural electrification are being reviewed by the 
Authority and Area Boards. 


OPERATIONAL RESEARCH 


CLUB RECONSTITUTED AS SOCIETY 


In view of the increasing interest being taken in 
this country in operational research of various 
kinds, a number of changes have been made in 
the principles governing the Operational Research 
Club, and, in consequence, that body has been 
formally reconstituted as the Operational Re- 
search Society. The numerical limit placed on 
the club’s membership has been abolished, but, 
as in the case of the club, candidates for member- 
ship of the new society must be engaged in some 
recognised form of operational research work, 
whether or not it is so named. 

The informal character of the club, which was 
founded in April, 1948, by a small group of 
persons who had taken part in the successful 
development of operational research during the 
recent war, has been replaced by a written 
constitution. This provides the society with a 
legal entity as a non-profit-making body, 
governed by an executive committee of five. Its 
objects are defined as “the advancement of 
education through the provision of training in, 
and the promotion and adoption of, operational 
research.” 

In addition to arranging six meetings a year, 
the club supported a number of educational 
activities and founded the Operational Research 


Quarterly, now in its fourth year of publication. 
These activities will be continued by the society, 
the honorary secretary of which is Mr. B. H. P. 
Rivett, 2, Grosvenor-place, London, S.W.I. 
The annual subscription is 25s., including the 
receipt of the society’s Quarterly. 

A survey by Sir Charles Goodeve, F.R.S., and 
Mr. G. R. Ridley, published in the Quarterly for 
June, 1953, indicated that there were then more 
than 40 organisations having sections, the 
principal activity of which might be classified as 
operational research, although fewer than half of 
them used that word in the title of the section 
concerned. 

FOUNDRY RESEARCH 

The British Cast Iron Research Association, 
Bordesley Hall, Alvechurch, Birmingham, 
announces that its operational research team 's 
now available for making visits to member firms 
who may desire to receive them. Visits are only 
made after invitations have been receives), and the 
team’s reports are confidential to ‘he firms 
concerned. No costs are incurred by the 
foundry visited. 

Since its inception in the summer o: ‘950, the 
Association’s team has made some 4° visits 10 
more than 300 foundries. 
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THE LAST “* FULLAGAR ”? INDUSTRIAL 
DIESEL ENGINE 


The last Fullagar oil engine is due to leave the 
production lines of the English Electric Company, 
Limited, Willans Works, Rugby, during the next 
few days. The company have decided to dis- 
continue this range of engines in order to further 
the standardisation of their production pro- 

e and in view of progress made in the 
design and development of four-stroke engines. 

The first Fullagar engine built by the English 
Flectric Company, for land application, is shown 
on the right of the illustration. It is a type 4Q 
and was built during 1921, after the patent rights 
had been purchased from Cammell Laird and 
Company, Limited, who originally developed and 
built the engine for marine duty. It has a bore 
of 14 in. and a double stroke of 32 in. When 
running at 250 r.p.m. it developed 750 brake 
horse-power. Its total weight is 66 tons and the 
weight-power ratio is 197 Ib. per brake horse- 
power. At the time of its introduction, develop- 
ment work had to be carried out to assess its 
suitability for land application. Since then over 
100 of these engines have been built by the 
English Electric Company and are in use in power 
stations throughout the world. 

The Fullagar engine is of the opposed-piston 
type and it operates on the two-stroke cycle. 
The most interesting feature of its design is the 
oblique or diagonal rods which connect the upper 
piston of one pair to the crosshead of the lower 
piston of the adjacent pair, the cylinders being 
arranged in pairs throughout. Thus each crank 
is driven by means of two pistons. 

In the two-stroke opposed-piston type of 
engine the power developed is equal to twice that 
of an ordinary two-stroke engine of similar 
dimensions; this is due to the double stroke 
obtained with two pistons, each of which travels 
one stroke in opposite directions. The lower 
piston exerts a downward thrust on its connecting 
rod, while the upper piston simultaneously exerts 
a pull on the two side rods, thus giving a more 
evenly balanced turning moment on the crank- 
shaft. The Doxford engine is perhaps the best- 
known two-stroke opposed-piston engine. 


ENGINES ERECTED AS MEMORIAL 
_All three of the engines shown in the illustra- 
tion were used for power generation at the Rugby 
works and their combined running times total 
300,000 hours. They now stand on a site near 
the present Diesel power station as a memorial 
to the company’s early days of internal-combus- 
tion engine manufacture. Brownsover Hall, 
nearby, now the headquarters of the Diesel 
engine division is another site of historic interest. 
It was here that Sir Frank Whittle carried out 
some of his early work on the development of 
the jet engine. 

The oldest of the three engines is on the left 
of the illustration. It is a type-3E Diesel with 
three cylinders each having a bore of 20-1 in. 
and a stroke of 28-38 in. Weighing about 67 
‘ons, and with an output of 480 brake horse- 
Power when running at 187 r.p.m., this engine 
had a weizght—power ratio of 312 Ib. per brake 
horse-powsr, It was made during 1912 and was 
first install-d in the original power house together 
with an enzine of similar size. 

The eng 1¢ in the centre of the illustration is 
4 4C-type Diesel with four cylinders, each 
ving a bore of 19-7 in. and a stroke of 24 in. 

t was bui during 1917 and was then rated at 


: brake . orse-power at 200 r.p.m. It weighs 
; tons aid had a weight-power ratio of 264 
Per bra..2 horse-power. 


Production of the Fullagar engines commenced 
in 1920, 14 years after the company had pro- 
duced their first four-stroke engine. The engines 
bear the name of their designer, Dr. H. F. 
Fullagar. At the time of its adoption, the 
company were seeking an engine of greater 
power-weight ratio than the heavy slow-running 
engines in current use. 

Early designs of this engine had air-blast 
injection of the fuel, the pressurised-air supply 
being obtained from a reciprocal compressor 
driven from the free end of the crankshaft. 
Forty-one engines using this type of fuel system 
were built before 1934, when a higher standard 
of efficiency was attained by the introduction of 
a mechanical fuel injector; this eliminated the 
compressor unit, which absorbed approximately 
10 per cent. of the engine output. 

In 1929, the first of an additional range of 
Fullagar engines was manufactured at Rugby. 
It was a six-cylinder unit and gave an output of 
2,450 brake horse-power at 200 r.p.m. The bore 
and stroke were 19 in. and 22 in. respectively, 
and the engines were identified by the suffix 
letter ‘‘ R ” to distinguish them from the original 
engines of 14 in. bore and 16 in. stroke, which 
were known by the letter “ Q.” 

The first 2,450 brake horse-power six-cylinder 
engine of the R range was supplied to the 
Bermuda Electric Light, Power and Traction 
Company, whose power station already housed 
three Fullagar engines of smaller output. In 
1936, this company received the first of four 
eight-cylinder engines of similar bore and stroke, 
each with outputs of 3,275 brake horse-power — 
a rating which, it is said, was unsurpassed 
until recent years by any manufacturer of 
industrial diesel engines in Great Britain. 

By the 1930’s, the Fullagar engine was firmly 
established as a prime mover for industrial power 
generation. Electric supply companies in many 
parts of the world installed engines of varying 
outputs, either for continuous duty, or as stand- 
by or peak-load plant for large steam or hydro- 
electric generating stations. 


ADMIRALTY ORDER 
The last four of these engines are for the 
Admiralty, who already possess several six- 
cylinder and eight-cylinder engines from the Q 
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range. They will be installed in a dockyard 
power-station overseas and will be operated later 
on heavy fuel oil. When in operation, each 
set will have a site rating of 1,300 kW. 

During a recent visit to the maker’s works, 
we were able to see the last of these engines and 
inspect the Diesel research station, where engines 
totalling 6,500 horse-power are at present installed 
for -development running. Two of the main 
sizes built by the oil-engine division, a 4KRD, 
and a SRLD, were being used for dual-fuel and 
gas development. A 16SV, 10-in. bore V-engine 
was being used for multi-cylinder turbo-charging 
research, and a 12SV engine, installed for peak- 
load “chopping” of the works alternating 
current, was undergoing long-term endurance 
tests. When possible, the output from the 
various engines in the research department is 
used to drive generators which feed into the 
alternating and direct current supply of the 
factory. 


x & 


SCOTTISH INDUSTRIES 
EXHIBITION 


Products shown in London 


The Scottish Council (Development and 
Industry), 8, Mayfair-place, London, W.1, are 
organising a series of displays to enable Scottish 
towns to publicise their manufactures in London. 
These displays will enable firms established in 
these towns to exhibit samples of their wares 
(subject to the limited space available) and thus 
to attract potential buyers from home and over- 
seas. 

The first of the displays has been devoted to 
the products of the town of Arbroath and closed 
on Saturday, January 30, after having been open 
for a fortnight. Others will follow, town by town 
at intervals, and will enable the large range of 
Scottish manufactures to be appreciated. 

The exhibits at the Arbroath display included 
a 1-in-10 scale model of a 90-in. axial fan for 
mine installation and another showing how 
centrifugal fans can be used for the removal 
of refuse from wood-working machinery. 
Both these were exhibited by Messrs. Keith 
Blackman, Limited, who also showed examples 
of their axial, propeller and centrifugal fans. 
The Coventry Gauge and Tool Company 
Limited, had a display of their wet and dry plate 
clutches and the Northern Tool and Gear 
Company, Limited, were showing a number of 
gauges. 


These three old Diesel engines have been erected near the Diesel power station of the English Electric 
Company, at Rugby, as a memorial to early work in this field. 
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R. J. MITCHELL—AIRCRAFT DESIGNER 


Some of the most outstanding technical achieve- 
ments of the late Mr. R. J. Mitchell, perhaps 
most widely known as the designer of the 
Spitfire fighter aircraft were reviewed in the 
first R. J. Mitchell Memorial Lecture, given 
before the Royal Aeronautical Society on 
January 21, in Southampton, by Mr. J. Smith, 
C.B.E., F.R.Ae.S., who succeeded Mr. Mitchell 
as chief designer to the Supermarine Division of 
Vickers-Armstrongs Limited in 1937. Extracts 
from the Lecture are given below. 

R. J. Mitchell, generally known as ‘“‘R.J.,” 
joined the Supermarine Aviation Works in 1917, 
at the age of 22. Previously he had been 
apprenticed to Kerr, Stuart and Company. 
In 1920, he was appointed chief designer, and he 
held this position until his death, at the age of 42, 
in 1937. He became a director shortly after 
Vickers-Armstrongs took over the Supermarine 
company in 1928. 

Foremost among Mitchell’s characteristics 
was a Clear-thinking ability to create. Secondly, 
he had a notable capacity for leadership. He 
placed himself firmly at the helm, and having 
made decisions, expected and obtained the full 
co-operation of all concerned. He was, never- 
theless, always ready to modify his ideas to meet 
any technical criticism which he thought justified. 

His genius lay in his ability not only to 
appreciate clearly the ideal solution to a given 
problem, but also the difficulties, and by careful 
consideration to arrive at an efficient compromise. 

During flight trials of a prototype he was 
always worried for the safety of his pilots, and 
felt that he carried a personal responsibility for 
them. 

During the sixteen years between 1920 and 
1936, Mitchell designed 24 different types of 
aircraft - including bombers, flying boats, am- 
phibians, racing seaplanes, fighters and even 
light aeroplanes. 

In 1921, an improved form of the Martlesham 
amphibian was designed by R.J., known as the 
Seal. It was afterwards re-named the Seagull, 
and was produced in quantity for the Royal 
Air Force and Australian Air Force, and had the 
phenomenal operational life of 20 years. It 
was a biplane powered by a 450 h.p. Napier 
Lion engine, with a _ then-unusual tractor 
propeller. The wings folded backwards, and 
provision was made for a rear gunner. The 
seaworthiness of the hull was remarkably good. 
The machine had a span of 48 ft., length 53 ft., 
fuel for 5 hours’ cruising, and a maximum speed 
of 93 knots and a military load, including fuel, 
of 1,800 Ib. 


THE FIRST SCHNEIDER VICTORY 


In 1922, for the first time, Supermarine won 
the Schneider Trophy for Britain, at a speed of 
145 m.p.h. The contest was a tense one, in that 
Italy could have won the Trophy outright, having 
secured two previous successive victories. The 
Sea Lion II, which was entered privately by 
Supermarine, was developed from the Sea Lion I, 
itself a cleaned-up version of the Sea King, 
powered by the 450 h.p. Napier Lion engine. 
For the 1922 race the bow of the hull was 
re-designed, together with the fin and rudder. 
It was a fairly conventional biplane of wood and 
fabric construction. Its top speed was 163 
m.p.h, 

In 1923, R.J. made further attempts to clean 
up the Sea Lion and produced the Mk. III 
for the Schneider Trophy contest, again without 
Government backing. The wings were clipped, 
the engine cowling revised and further hull 
modifications carried out. The machine was, 


however, outclassed by the American Curtiss 
racer, a float-plane which flew the course at a 
speed of 177 m.p.h. The Sea Lion’s speed was 
151 m.p.h.; eventually it attained a maximum 
speed of 175 m.p.h. 

During the same year, R.J. designed the Sea 
Eagle, a commercial amphibian biplane to carry 
six passengers. Three of these aircraft were 
built and operated successfully by the newly- 
formed Imperial Airways. 

In 1924, R.J. designed the forerunner of that 
famous flying boat, the Southampton. It was 
a twin-engined commercial amphibian, named 
the Swan. Two Rolls-Royce Eagle IX engines 
were fitted, and a range of 300 miles at 85 m.p.h. 
cruising speed was achieved with an all-up weight 
of 11,900 lb. An ingenious mechanism for 
undercarriage retraction was incorporated, actu- 
ated by an air-driven propeller, and the wings 
folded forwards. It was submitted to Felixstowe 
for test, and such excellent reports followed 
that an immediate order from the Air Ministry 
resulted. 


1925—THE SOUTHAMPTON AND THE 
S.4 RACER 


During 1925, both the Southampton Mk. I 
and the S.4 racer appeared. These two aircraft 
set the seal on R.J’s reputation as a designer. 
The Southampton I flying boat remained in 
operational service until 1936. The aircraft was 
a biplane with a span of 75 ft. and a monoplane 
tail with triple fins and rudders carried directly 
by the upswept rear end of the hull. It was 
fitted with two Napier Lion engines driving 
tractor airscrews, and could climb and turn on 
one engine. It carried a crew of five, had a 
maximum speed of 107 m.p.h. and a landing 
speed of 56 m.p.h. The all-up weight was 
14,300 lb. and the range 680 miles. It was of 
wood and fabric construction, and had steel 
interplane struts which were reduced to a 
minimum in number. The first aircraft was 
produced in 74 months. 

In the S.4 racer, a pure-cantilever monoplane, 
stressed-skin construction was largely employed, 
using plywood as the skin; rigid tubular rods 
were used for control runs, the ailerons being 
operated by torque tubes. Trailing-edge flaps 
were fitted to lower the landing speed, a cantilever 
strut system was employed for the attachment of 
floats to fuselage and the engine was entirely 
cowled in. The machine, flown by Captain 
H. C. Baird, set up a seaplane speed record of 
226 m.p.h. It was taken over to America for 
the race, but unfortunately crashed during pre- 
race trials. 

In 1926, the metal hull for the Southampton 
Mark II was designed; in other respects the 
differences between the Mark I and Mark II 
aircraft were insignificant. The two hulls were 
completely interchangeable dimensionally, and a 
saving in weight of 540 lb. was achieved, apart 
from lack of “* soakage,”’ which was responsible for 
another 400 lb. The result was an increase in 
range of approximately 25 per cent., to 900 miles. 

The development in 1927 of the S.5 aircraft 
from the S.4 was described by R.J. himself in 
one of the few technical papers he wrote. In 
this he listed, as the main problems, (a) reduction 
of weight, (6) reduction of drag, (c) a satisfactory 
water performance. 

Weight was reduced by reverting to bracing 
between the wings, floats and fuselage, instead of 
the unbraced cantilever structure of the S.4. 
A structure weight of 36 per cent. of the all-up 
weight was thereby achieved, as compared with 
45 per cent. on the S.4. 
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Reduction of drag resulted from the cccreaseq 
size owing to weight saving, reducing tiie cross. 
section of the fuselage by as much as 35 ‘er cent. 
and a reduction in frontal area of the floats of 
14 per cent. Comprehensive wind-tu: nel tests 
were carried out, the resulting in®>rmation 
proving extremely useful in subsequen: designs, 
Flat-surfaced wing-skin radiators aiso cop. 
tributed largely to drag reduction. Good water 
performance was evolved by a full serics of tank 
and wind-tunnel tests in a determined effort to 
combine satisfactory handling on takc-off with 
low-drag floats. The aircraft was powered by 
a Napier engine of 900 h.p. 

The design and construction of the S.5 had 
full Government backing, and three aircraft were 
built. Later, at Venice, Flight-Licutenant 
Webster won the Trophy at a speed of 281 m.p.h,, 
and another S.5 also took second place. The 
following year a British speed record of 319-6 
m.p.h. was set up. 

It was also during 1927 that four Southampton 
flying boats flew a total of 23,000 miles in 
formation, via Syria to Basra, down the Persian 
Gulf to Karachi, on to Calcutta, and through the 
East Indies to Australia. They then circled the 
entire continent of Australia, returning to 
Singapore, followed by a trip to Hong Kong, 
and finally took up station at Singapore. 
Although such an operation would be fairly 
commonplace to-day, it aroused outstanding 
world interest at the time, adding greatly to the 
prestige of the British aircraft industry, and to 
Mitchell’s reputation. 

Mitchell’s third racer, the S.6, was built in 1929, 
Rolls-Royce had produced a new engine of 
1,900 h.p. and thus began the close co-operation 
between Supermarine and Rolls-Royce which 
has lasted until the present day. There were 
only small points of difference between the S.5 
and S.6, apart from the engine and the resulting 
alteration to cowling lines. The forward float 
struts. were re-positioned to support the engine, 
the wings as well as the fuselage were of metal, 
and re-designed double-skin wing-surface radia- 
tors of light alloy replaced the copper version 
used on the S.5. The aircraft fin was used as the 
oil tank and additional cooling was provided by 
double-skin internally-baffled radiators attached 
to the fuselage sides. Flying Officer Waghorn 
won the Trophy at an average speed of 328-6 
m.p.h., and later, Squadron-Leader Orlebar 
established a world’s speed record of 358 m.p.h. 

In 1930 a contract was placed with Supermarine 
for a giant flying boat similar to the Dornier 
D.O.X. in size. Much of the design work was 
completed when the Government of the day 
cancelled the contract on the ground of economy. 
It was to have been a six-engined flying boat 
weighing 75,000 Ib., powered by Rolls-Royce H 
engines and capable of carrying 40 passengers. 


THE S.6 RACER 


The economy urge was still in force in 1931 
and the Government decided not to finance the 
necessary aircraft for the Schneider Trophy race. 
At a very late stage, however, Lady Houston 
presented £100,000 to the Government to enable 
Britain to enter. There was no time to design 
a new racer, but Rolls-Royce had produced the 
R. engine to develop 2,330 h.p. Modifications 
to incorporate the new engine — chiefly increased 
cooling and larger floats carrying more fuel - 
were hurriedly carried out on the original $.6 
machines, known as S.6A. Two new ircraft, 
known as S.6B, were also built. 

These aircraft won the 1931 contest un: pposed 
at an average speed of 340 m.p.h., and aft -rwards 
put up a world speed record of 407 o.p.h. 

In 1932 the Walrus was designed as : private 
venture by Supermarine, and was o ginally 
known as the Seagull Mark V. It was - single- 
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engined amphibian powered by a Bristol 
Pegasus cngine driving a pusher airscrew. 
Outstandingly seaworthy, it was designed for use 
on capital ships and carried machine guns fore 
and aft. The hull was of normal Duralumin 
construction, but the wings had stainless-steel 
spars and wooden ribs, and were fabric covered. 
The cabin was totally enclosed and immediately 
behind it was a fully-equipped navigator’s 
compartment. The wing span was 46 ft. with a 
folded width of 17 ft.6in. The all-up weight of 
the aircraft was 7,200 Ib., and it had a maximum 
speed of 135 m.p.h. 


SPECIFICATION FOR FIGHTER 


It was also in 1932 that R.J. began the design 
of a high-speed aircraft, based on an official 
fighter specification, F7/30, which called for a 
single-seat single-engined monoplane with a 
performance far in excess of the best biplanes 
then in service. The Supermarine version was 
a 46-ft. span cranked low-wing monoplane 
powered by a steam-cooled Rolls-Royce Gos- 
hawk engine of 600 h.p. An open cockpit was 
used. 

In 1933 a replacement for the Southampton 
was designed by R.J., known as the Southampton 
Mark IV, and later as the Scapa. It was fitted 
with two Rolls-Royce Kestrel III M.S. engines 
of 525 h.p., accommodated in nacelles close under 
the top wing to increase the water clearance of the 
airscrews. The hull was larger than that of the 
Southampton, and more straight-sided, while the 
fabric-covered wings, tail unit and rudder and 
fins were for the first time constructed of light 
alloy. Engine cooling was achieved by honey- 
comb radiators fitted aft of the monocoque 
nacelles, and controlled by hand-operated 
shutters. The wing span was 75 ft. and the all-up 
weight of the aircraft 16,000 lb. The maximum 
speed was 142 m.p.h., with a landing speed of 
64 m.p.h. and a range of 1,100 miles. The 
cockpit was enclosed and arranged for dual 
control. Like its famous predecessor, it could 
be flown on one engine at full load, and was very 
seaworthy. It was supplied in numbers to the 
Royal Air Force. 

The last of Supermarine’s biplane flying boats 
was designed in 1934, namely, the Stranraer. 
This aircraft was powered by two Bristol 
Pegasus X engines of 810 h.p., a larger hull was 
fitted, the wing span increased to 85 ft. and the 
all-up weight to 19,000 Ib. The range was still 
1,100 miles but the rate of climb was more than 
twice that of the Scapa, and the top speed was 
165 m.p.h. Designed for all-round military use, 
including torpedo carrying, it was outstandingly 
sucessful in its trials, exceeding all the specifica- 
tion requirements by large margins. It was 
ordered by the Royal Air Firce. It was also 
built in Canada, where the aircraft remained in 
use until very recently. 


THE SPITFIRE 


Although the estimated performance of the 
F7/30 fighter was achieved, R.J. felt that a 
considerab!: improvement could be made. Work 
was begun immediately on a further project, 
Which ultimately became the Spitfire. The 
steam-coole:| Goshawk engine was retained, but 
the machine took the form of a low-wing mono- 
Plane with greatly reduced wing area and the 
pilot S cock» 't totally enclosed. This design was 
submitted t the Air Ministry and was accepted, 
with certai:' modifications. A period of inten- 
sive work © this design followed, influenced by 

majo: considerations : the necessity for 
Po t' > undercarriage, the advent of the 
olls-Royce: |ferlin engine of 1,000 h.p., known 
originally 2: the PV.12, and the Air Ministry 
Ppa or the machine to be fitted with 
ght machi: guns. Early in 1935 Supermarine 


received a contract for a prototype Spitfire, and 
work began. 

A contract was also placed in 1935 by the 
Air Ministry for a four-engined bomber to 
specification B.12/36. This was the last aircraft 
R.J. designed. It incorporated a number of 
novel features, some of which have since become 
commonplace. The aircraft was a 93-ft. span 
mid-wing monoplane of swept-back plan form, 
powered by alternative engines, i.e., the Rolls- 
Royce Merlin, Bristol Hercules and Napier 
Dagger. It had an estimated all-up weight of 
55,000 Ib., maximum speed of 370 m.p.h. and a 
range of 3,000 miles carrying 8,000 lb. of bombs. 
The wing was of the single-spar type, using 
hollow tapered extrusions for the booms, and 
was metal covered. The main fuel supply was 
carried in leading-edge tanks which were part of 
the structure. The use of the torsion-box single- 
spar principle allowed the carriage of bombs in 
the wing aft of the main spar in a single layer. 
The undercarriage and tail wheel had twin wheels. 
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Power-operated gun turrets were fitted in the 
extreme fore and aft ends of the fuselage, with a 
retractable turret amidships. A variety of bomb 
loads was catered for, including 29/250-Ib. 
bombs and 7/2,000-lb. bombs. Much of the 
design work, and approximately half the con- 
struction was completed, when the fuselages 
were destroyed by enemy bombing, and the 
work was then abandoned in favour of increased 
Spitfire production. 

In 1936, the last full year of R.J.’s life, his 
health was failing. He carried on when possible 
with the work on the bomber, and on March 5 
he witnessed the first test flight of the prototype 
Spitfire K.5054. These tests, and those which 
followed, soon established the fact that he had 
produced the fastest and most efficient fighter in 
the world. In June, 1936, the Air Ministry 
awarded a contract for a large number of these 
aircraft, and Mitchell was satisfied that he had 
done his part in providing the country with a 
means of defending its freedom. 


PERSONAL 


Dr. CHALMERS J. MACKENZIE, C.M.G., M.C., 
F.R.S., President of Atomic Energy of Canada, Ltd., 
has been awarded the Kelvin Medal for 1953. 

AiR COMMODORE SIR FRANK WHITTLE, K.B.E., 
C.B., M.A., F.R.S., has taken up an appointment 
with the Bataafsche Petroleum Maatschappij, The 
Hague, one of the principal operating companies of 
the Royal Dutch-Shell group. He will give advice 
in the field of mechanical engineering relative to the 
development of techniques and equipment in the 
petroleum and “ chemicals-from-petroleum ” indus- 
tries. 


Dr. W. A. MACFARLANE has been appointed 
general manager of the recently-formed National 
Industrial Fuel-Efficiency Service. His successor as 
director of the United Kingdom scientific mission 
in the British Commonwealth scientific office, 
Washington, U.S.A., is to be Mr. H. J. Hapow of the 
Department of Scientific and Industrial Research. 

Mr. B. H. DULANTY has been appointed chairman 
of Silentbloc Ltd., Victoria-gardens, Notting Hill 
Gate, London, W.11, in place of Mr. H. VEzEy 
STRONG. 

Mr. OLIVER THOMAS, manager of the materials 
handling department of the Fraser and Chalmers 
Engineering Works of the General Electric Co. Ltd., 
has retired after 52 years of service. His successor 
is Mr. B. S. PELTon, B.Sc., A.M.LE.E. 

Mr. W. M. Wipcery, F.R.Ae.S., has resigned 
from the board of Normalair Ltd., Yeovil. His 
place as technical director will be taken by Dr. E. W. 
STILL, B.Sc., A.C.G.I, A.M.I.Mech.E., F.R.Ae.S. 


The Society of Motor Manufacturers and Traders, 
148, Piccadilly, London, W.1, announce the appoint- 
ment of Mr. J. N. McHattie, A.M.I.Mech.E., 
M.S.A.E., to fill the position of technical officer to 
the Society as from February 1. The vacancy has 
been created by the death, which occurred on 
October 19, 1953, of Mr. HAROLD CLUTTERBUCK 
after 30 years of service with the Society. 

Ferodo Ltd., Chapel-en-le-Frith, via Stockport, 
have appointed Mr. D. L. Lewis as technical repre- 
sentative in South Wales. His address is the Ferodo 
depot, 60, Charles-street, Cardiff. 

Mr. R. G. Game has been appointed manager, 
London office, of the Express Lift Co. Ltd., Greycoat- 
street, London, S.W.1. 

Mr. R. S. PiLcn, sales manager, export division, 
Rootes Ltd., has been elected a director. 

Mr. H. L. Wickes, A.M.I.E.E., has been appointed 
sales specialist (motors), Brush Electrical Engineering 
Co. Ltd., Loughborough, as from February 1. 

Mr. A. J. W. BARTON, a former director and 
manager of David Brown Tractors (Eire) Ltd., has 
been appointed general manager, David Brown 
(Australasia) Pty., Sydney, N.S.W., Australia, in 
succession to the late Mr. P. J. CLIFForD. Mr. 
Barton’s successor at David Brown Tractors (Eire) 
Ltd., is Mr. J. B. EeEves. 

Mr. J. W. Barrow, A.M.I.P.E., has been ap- 
pointed deputy general manager of the M.S.S. 
Recording Co. Ltd., Colnbrook, Buckinghamshire. 

The President of the Board of Trade has appointed 
MR. MAYNARD JENOUR, T.D., J.P., to be a director and 
vice-chairman of the board of Wales and Monmouth- 
shire Industrial Estates Ltd., as from January 28. 
He will succeed Mr. EUGENE BRUNNING, C.B.E., in 
the chairmanship of the company in June. 


Mr. E. N. RosInson, deputy chairman of A. 
Reyrolle and Co. Ltd., Hebburn-on-Tyne, has been 
elected a director of C. A. Parsons and Co. Ltd., 
Newcastle-on-Tyne. 

Mr. G. BarKEs, M.A., who joined the staff of 
Short Brothers, Ltd., a year ago, has been appointed 
secretary of the firm, in succession to the late Mr. H. 
STEVENS. 


Mr. R. S. Pepper, A.M.I.E.E., has been appointed 
principal assistant (electrical), mechanical and 
electrical engineer’s department, British Railways 
(London Midland Region), Derby. Mr. F. FAWcETT, 
A.M.LC.E., district engineer, Derby South (London 
Midland Region) has been appointed district engineer, 
St. Pancras. 

Mr. G. LiLoyp Jones has been appointed manager, 
Cardiff district office, British Thomson-Houston 
Co., Ltd., Rugby, in succession to Mr. A. F. MAc- 
CarTHY, M.I.E.E., who is retiring on February 15. 

Mr. HaAMIsH FERGUSON, who has retired from the 
secretaryship of the Diesel Engine Users Association, 
informs us that he is continuing his private practice 
as Diesel and gas-turbine consultant from 2, North- 
cote-avenue, Ealing, London, W.5. 


“ ® © 


BUSINESS CHANGES 


F. J. Epwarps, Ltp., 359-361, Euston-road, 
London, N.W.1, announce that their agents in Eire 
are now: HENDRON BroTHERs (DUBLIN) LTD., 37-39, 
Upper Dominick-street, Broadstone, Dublin. 

E.uiotr BroTHERS (LONDON) Ltp., Century 
Works, Lewisham, S.E.13, have transferred their 
Manchester branch office to 66, Deansgate, Man- 
chester, 3. (Telephone: Blackfriars 7752.) FisHER 
GoverRNor Co., Ltp., associates of Elliott Brothers, 
will also operate in the Manchester area from this 
address. 

BELGRAVE (BLACKHEATH) LTD., have entered into 
an agreement to purchase the whole of the issued 
share capital of G. and A. Finney Ltp., Alfin House, 
Navigation-street, Birmingham, 5. 

The Davip Brown organisation have established a 
branch office at 2693 (3a), Alving Room Court, 
Oakland 5, California, U.S.A., which will function 
as a subsidiary company of David Brown (Canada) 
Ltd., Toronto. The manager of the new branch is 
Mr. G. A. GLOVER. 

Tue BrITISH INSULATED CALLENDER’S CONSTRUC- 
TION Co. Ltp., have moved into new premises at 
30, Leicester-square, London, W.C.2. (Telephone: 
TRAfalgar 7777.) The central administrative offices 
of the parent company, BriTIsH INSULATED CALLEN- 
DER’S CABLES LTD., remain at 21, Bloomsbury-street, 
London, W.C.1. 

As from January 30, the new name of MAssEy- 
Harris Ltp., is MASSEY-HARRIS-FERGUSON (MANU- 
FACTURING) Ltp. The address : Barton Dock-road, 
Stretford, Manchester, remains unchanged. 

THE BIRMINGHAM WELDING Co. Ltp. have decided 
to change their title to BiRweLCo Ltp. A subsidiary 
company, BROWN FINTUBE (GREAT BRITAIN) LTD., 
has also been formed for the manufacture under 
licence of the American Brown Fintube products. 
The address of this company and of Birwelco Ltd., 
is Chester-street, Aston, Birmingham, 6 





STORM DAMAGE AT 
BILSTON STEELWORKS 


The high winds of January 15, caused an 
unusual accident at the Bilston Steelworks of 
Stewarts and Lloyds, Ltd., Bilston, Stafford- 
shire. A new mechanically-charged blast furnace 
is being built there, and among the ancillary 
plant already partly completed are three hot- 
blast stoves, which are of all-welded construc- 
tion. They are 22 ft. in diameter, and 112 ft. 
in height up to the point at which the dome 
joins the shell. The stoves have been erected 
in the normal way, by bolting and tack-welding 
the plates, and the lining and internal brickwork 
is carried out while the welding is being finished. 

A sudden gust of wind, which occurred 
towards the end of the afternoon of January 15, 
caught one of the end stoves, and caused the 
tack welds to fail at the third row of plates from 
the bottom. Bolts which had been placed in 
position were sheared off, and the major part 
of the structure, estimated to weigh 55 tons, broke 
off and fell to the ground, where it was flattened 
out. Fortunately, the stove gave a few seconds’ 
warning before it fell and most of the thirty 
men who were working in the vicinity were able 
to run to safety. Three workmen, however, 
were struck by the falling stove, and they received 
injuries which necessitated their being taken to 
hospital. Two of the men were detained, but 
the third was sent home after treatment. 

The stove fell on vacant land, and only minor 
damage was done to one or two items of plant. 
The other two stoves remained standing. It will 
be possible to salvage some of the steel plates in 
usable condition from the wrecked stove, and 
it is not expected that the accident will cause any 
hold up in the developments at the steelworks. 


xk * 


DE-WATERING OF FLOODED 
COLLIERIES IN DURHAM 


As a result of the reclamation of large areas 
of flooded coal deposits in South-West Durham, 
it is expected that the coal output in the area, 
this year, will be about 300,000 tons higher 
than last year. There will not be any large-scale 
re-opening of long-closed collieries as this would 
be too costly, but coal from the cleared flooded 
areas will be mined by new drifts, or from 
collieries already in use. The output in South- 
West Durham, last year, was about 4,000,000 
tons. Initial efforts to clear the water from 
flooded workings were made by the National 
Coal Board at Townend Colliery, West Auckland, 
and later pumping apparatus was installed at 
Eldon Colliery. The water level of 140 ft. has 
been reduced at the rate of nearly two feet a day. 
Another pump is to be installed at Chilton 
Colliery where the Busty Seam is to be cleared 
of water. It is hoped that 12 drifts will be 
operating in the district this year. 


x * * 


SEARCH FOR NATURAL GAS 


The latest developments in the Gas Council’s 
search for natural gas in Britain have now 


been put in hand in Sussex. The programme is 
to drill a series of shallow geological holes in a 
rough line from a point near Wych Cross to 
Ticehurst to improve existing knowledge of the 
underground contours of this area, which, it is 
thought, may contain natural gas. Following 
this investigation, a site will be chosen in the 
area for the drilling of a deep well, which is the 
only method by which the presence of gas can 
be confirmed. Meanwhile, the two geophysical 
surveys in Yorkshire and Lincolnshire are pro- 
gressing along approved lines, and drilling at 
Cousland, near Edinburgh, is expected to begin 
at an early date. Last week-end Imperial 
Chemical Industries Ltd. announced that gas 
had been reached at a depth of 4,800 ft. at 
Crosmont, near Whitby. 


TRAFFIC ON 
SUPERIORITY OF 


Roads are an index of the economic and social 
life of a country. In undeveloped territories, 
road communications are poor; in countries 
enjoying a high standard of living there is a 
relatively good road system. Thus, in the United 
Kingdom about 1 in 10 of the working popula- 
tion are employed in the road-transport industry, 
involving an expenditure of about 10 per cent. 
of the national income; in the United States the 
corresponding proportions are each one-seventh. 
The Road Research Laboratory is concerned 
with all aspects of the road problem, not only in 
the methods and materials used in the construc- 
tion of roads, but also in the allied problems of 
the layout of roads, traffic operation and road 
safety. It was with these latter aspects of layout 
and operation that Dr. G. Charlesworth, of the 
Traffic and Safety Division of the Laboratory, 
was concerned when he read a paper entitled 
** Roads and Commercial Transport ” before the 
Institute of Road Transport Engineers in London 
on January 21. 

The paper was a statement of the results of 
numerous studies that have been made during 
the post-war years, primarily in the London area, 
to determine the factors affecting traffic move- 
ments. In a general way, many of these factors 
could be recognised intuitively -for example, 
the wider the road the faster will be the overall 
traffic speed for a given number of vehicles per 
hour; if the proportion of heavier vehicles is 
increased, the speed will fall. But the precise 
magnitude of these effects cannot be known 
except by observation. Furthermore, it was 
made clear in the paper that the factors could be 
determined with a reasonable degree of precision 
which would enable them to be used with con- 
fidence to assess the changes that would result 
if one or more of the factors was deliberately 
modified. Thus, these studies make possible a 
scientific approach to the problem of road layout 
and traffic operation. 


ABOLITION OF TRAMS 


Among the particular studies mentioned by 
Dr. Charlesworth were those of the speed of 
traffic in a highly urbanised area — actually in 
London - and the changes in traffic flow brought 
about by a variation of one significant factor. 
He presented figures showing the effect of 
variation in street width, of different types of 
vehicle — taxis, "buses, trams, coaches and goods 
vehicles — and of pedestrians and parked vehicles. 

To take a particular study — that of change in 
mean vehicle speed that occurred when trams 
were replaced by other public service vehicles — 
Dr. Charlesworth reported the following figures. 
Although there was no change in the number of 
public service vehicles operated, when trams were 
replaced by “buses and the number of taxis 
remained level, there was an increase both 
in private cars and goods vehicles using the 
roads concerned, giving a net increase in vehicle 
numbers of 9 per cent. But this increase was 
also accompanied by an increase in mean 
vehicle speed of 12 per cent., from 12-7 to 
14-2 m.p.h. There was also an allied increase 
of 7 per cent. in traffic speed on adjacent roads 
not directly effected by the replacement of the 
trams. Furthermore, the accident rate in those 
roads was lowered on replacement of the trams. 
The replacement of the trams was thus timely 
and necessary, bringing a marked increase in the 
carrying capacity and safety of the roads. 

In another study of London’s traffic it was 
found that, using the maximum practical number 
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THE ROADS 
TUBE RAILWAYS 


of "buses and “ tube ” trains along corre: yonding 
routes it was possible for the “‘ tubes ” io carry 
about 2} times as many passengers per hour as 
the buses and at about twice the speed. (This 
neglected the small “ end-effects ” of passengers 
having to make their way to and from the tube 
at each end of their journey.) If the requisite 
number of trains were provided and all the 
*buses could be taken off the streets, the figures 
suggested that there would be net increase in 
the speed of all remaining vehicles from 11 to 
15 m.p.h. Furthermore, while the cost of build- 
ing new tubes was (say) £3 million per mile, the 
cost of widening a major thoroughfare in London 
had been put at £7 million per mile, with nothing 
like a comparable increase in traffic capacity 
being achieved. On this basis, the economic 
solution of London’s traffic problem appeared to 
lie in the provision of more tubes. 

The paper continued with other similar studies 
of traffic in rural areas where, of course, different 
factors — for example, gradient and tortuousness 
— were significant in determining the rate of flow 
of vehicles. 

The third and final sections were concerned with 
the statistics of accidents: the numbers of par- 
ticular types of vehicle concerned in accidents 
and the way in which those vehicles were involved 
with the same or other types of vehicle; the 
way the severity of the accident varied with 
vehicle type; the effect of road character — that 
is, straight or curved roads, controlled or uncon- 
trolled junctions — on the frequency of accidents. 
Numerous small facts, all of which might have 
been recognised intuitively, were proved by the 
figures presented. For example, for all classes 
of vehicles accidents were more prevalent at road 
junctions than on the straight road but, never- 
theless, those accidents at the junctions (where 
the traffic was slower) were less likely to be fatal 
than accidents elsewhere. Accidents involving 
motorcycles were more likely to be fatal than 
any other type of accident. 


xk k * 


TUNNELS AND BRIDGES 
Neglected Schemes 


The principal sites in the United Kingdom at 
which major bridges or tunnels are required to 
improve the country’s trunk-road system are 
described in a new booklet, “‘ Cross That River, 
issued by the British Road Federation, 44, 
Bloomsbury-square, London, W.C.1. Illustrated 
by sketch maps and site plans, the booklet shows 
the advantages that would accrue to road trans- 
port from substantial shortening of routes if 
certain bridge or tunnel projects were to be 
completed. Among the bridge schemes de- 
scribed are those across the River Humber, 
connecting Hull and Grimsby, across the River 
Tamar at Plymouth and, of course, the Severn 
and Forth Bridge projects. Tunnel projects 
include the Dartford-Purfleet and the Linthouse- 
Whiteinch tunnels, both of which were mentioned 
as first priorities in the Governments road 
programme announced at the end of ast oe 
Many -if not all—of the schemes describe 
were first proposed many years ago but, despite 
their undisputed value, have yet to come into 
being. 

The booklet was presented at a Press conference 
held by the Federation to initiate an interssificatot 
of their campaign to arouse public sur port for 
an immediate start on a road pr @ 
appropriate to the needs of the comm’ 
proportionate to Government receipts : 
users. 
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Book Reviews 


Jane’s All the World’s Aircraft. 1953-54. Com- 
piled and edited by LEONARD T. BRIDGMAN. 
Sampson Low, Marston and Company, Limited, 
25, Gilbert-street, London, W.1. (4 guineas net.) 


The editor of Jane’s All the World’s Aircraft 
claims, justifiably, that the 1953-54 edition 
“ presents the most complete picture of the 
world’s current aeronautical development.” In 
the present volume, details are given of aircraft 
manufacturers and their products of 29 different 
countries ; there are more than 700 illustrations, 
of which 400 are new to this edition. The 
greatest care is taken in compiling the data to 
ensure that it is as full and as accurate as possible 
at the time of going to press (July 31 in the case 
of aircraft, and August 31 in other sections of the 
book, with a pictorial supplement to September 
30). Mr. Bridgman does not rely only on the 
data handed to him by the firm’s publicity 
agents ; in one example, he cites an official test 
report that “ does not support the claims made 
by the company for its wing.’ Where, as in the 
case of Russian aircraft, it is frankly stated that 
there are doubts as to the authenticity of the 
information. Apart from details of the MIG-15 
fighter aircraft which have recently become 
available to the Western Powers, it is stated that 
little has been learnt about later developments. 
Following the passing, in July, 1952, of the law 
permitting the manufacture of aircraft in Japan, 
several Japanese aircraft companies have already 
built and flown prototype trainers and light 
aircraft, and details of these are given, and also 
of a Japanese prototype axial-flow gas turbine 
now nearing completion. 

In addition to the technical data on aircraft, 
engines (including rocket motors, ram jets and 
pulse jets) and airships, “‘ Jane’s” contains 
representations of the national markings of the 
air forces of the world, and a comprehensive 
section on civil aviation, including brief statistics 
and fleet data of the world’s air lines, which 
has been considerably expanded since the pre- 
vious edition. It is perhaps doubtful whether 
the list of world’s records is worth inclusion, 
since the rate of progress in aircraft performance 
records is such that new point-to-point speed 
records are continually being set up and the list 
is inevitably out of date before it leaves the 
printers. In the case of this particular edition, 
the absolute world speed record has been twice 
broken since the book went to press. 


Fabricated Materials and Parts. By THEODORE C. 
DuMonp. Reinhold Publishing Corporation, 
330, West 42nd-street, New York 36, U.S.A. 
(6-50 dols.) ; Chapman and Hall, Limited, 37, 
Essex-street, London, W.C.2. (52s.) 


It is remarked in the first chapter of this book 
that “ the practice of using the same old time- 
honoured methods to make any new part is all 
too prevalent in industry.”’ This is an American 
publication and deals with American conditions, 
but it is quite possible that this remark has wider 
application in this country than in the United 
States where a more enlightened Government 
Policy does not hamper capital expenditure on 
new plant. Apart from the question of financial 
stringency, however, there is a good deal to be 
said for retaining a satisfactory manufacturing 
procedure, even though an alternative method 
might show overall saving, but the introduction 
of which would involve interference with estab- 
lished shop routine and the re-training of work- 
people. 

In spite of these considerations it is desirable, 
especially n connection with repetition manu- 
facture in \ hich very large numbers of individual 
Parts are ;oduced, that alternative methods of 


Production should be studied. Growing inter- 
national cc npetition makes it desirable that the 
expense an worry of adopting an entirely new 
method of making a component, possibly of a 
nw materi |, should be faced. The remarkable 
Variety of | 1e ways in which small parts can be 
made is ill trated by this book and as for each 
method it -numerates the advantages and dis- 


advantages, it forms a valuable guide for anyone 
contemplating a change in method or material. 
The book is not concerned with the design of 
parts except in so far as the adoption of a new 
method of manufacture might make detail 


modification desirable. Its purpose is to review 
the advantages and disadvantages of the various 
available methods of making small parts, par- 
ticular attention being paid to questions of plant 
and labour costs. For long runs, considerable 
expenditure on the former may be justified if it 
reduces the latter. The various processes dealt 
with would make too long a list to be given in full 
here. They include the various casting and 
forging techniques, press work, extrusion, spin- 
ning, electroforming, and moulding plastics and 
other non-metallic materials. Many, or most, 
of the methods will be familiar to the majority 
of shop executives, but they may not have 
considered the relative costs of producing a 
part by press-forming or from bar on a simple 
turret lathe. Two methods dealt with may not 
be generally known. They are the C-process, 
the mixing of phenolic resins with foundry sand to 
produce a better finish on castings, and the use of 
frozen mercury for investment casting—the term 
used for what is frequently known as the lost- 
wax process. 


The C.B.R. Method for the Design of Flexible 
Pavements. By R. E. KERKHOVEN and G. M. 
Dormon. Shell Petroleum Company, Limited, 
Victoria House, 99-101, Regent-street, London, 
W.1. (Available on request.) 


A method widely used in the detailed design of 
foundations for roads and aircraft runways is 
based upon the California bearing ratio test - 
C.B.R. test —- devised originally by the California 
Division of Highways. In this method a chart, 
which was developed by the United States Corps 
of Engineers, gives the combined thickness of 
base and pavement required for various wheel 
loads and sub-grades of known C.B.R. value. 

An attempt is made in this booklet to establish 
a theoretical value for the C.B.R. method. A 
relationship is developed which takes into 
account variations in the radius of the loaded 
area and in tyre pressure, which are not quanti- 
tatively allowed for in C.B.R. curves,.and design 
curves for airfields and highways are ‘deduced. 
The booklet is concluded by tentative proposals 
for a more comprehensive design formula which 
takes account of the number of repetitions of 
loading in the life of the structure. 


x * * 


British Standards 


The following publications have been issued by 
the British Standards Institution. Copies are avail- 
able from the Sales Department of the Institution, 
2, Park-street, London, W.1, at the price given after 
each title. 


Swaged Cable-End Connections and Assemblies (for 
aircraft). 
(5s., post free each specification.) 


Three new standards in the aircraft series have now 
been published. They comprise SP. 101-104 (issued 
as one publication) covering turnbarrels, tension 
rods and swaged cable-end connections (UNF 
threads); SP. 105 relating to swaged cable-end 
assemblies (UNF threads) for preformed steel wire 
rope (suitable for use with British Standard W.9 
wire rope); and SP. 106 concerning swaged cable-end 
assemblies (UNF threads) for preformed non-corro- 
dible steel wire rope (suitable for use with British 
Standard W.11 wire rope). Publication SP. 101-104 
has been prepared to provide a range of aircraft 
cable-end connections with Unified threads comple- 
mentary to those with B.A. and B.S.F. threads covered 
by British Standards SP. 33-39. The two new 
specifications for cable-end assemblies with Unified 
threads are complementary to Standards SP. 53 and 
54, already published relating to assemblies incor- 
porating B.A. and B.S.F. threads. 


Abrasive Discs (for the abrasion testing of rubber). 


It has been found that the results of abrasion tests 
on rubber carried out by the Du Pont method, as 
described in B.S. 903, covering methods of testing 
vulcanised rubber, and as adopted by technical 
of the International 


committee 45, on rubber, 
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Organisation for Standardisation, are dependent on 
the quality and cutting power of the abrasive paper 
used. The Minnesota Mining and Manufacturing 
Co., Arden-road, Adderley Park, Birmingham, 8, 
have been approached concerning ‘the production of 
such papers and the particular requirement of 
constant cutting power has been discussed with them. 
This firm is prepared to supply a batch of paper 
having characteristics similar to those of papers 
which have been tested and found satisfactory. The 
manufacturers are prepared to produce a quantity 
sufficient for 10,000 Du Pont machine discs. These 
will be printed with the normal marking on Tri-m-ite 

paper, grade 180 E, with the additional words 
** Special ISO batch ” on the back of the paper. It 
is suggested that testing laboratories should obtain 
a consignment of this special batch of paper by 
ordering direct from the manufacturers, who have 
recommended that a reasonable minimum quantity 
would be 500 discs. 


* & & 


Books Received 


Protective Atmospheres. By A. G. HOTCHKIss and 
H. M. WEBBER. John Wiley and Sons, Incorporated, 
440, Fourth-avenue, New York 16, U.S.A. (7 dols.), 
and Chapman and age _—— 37, Essex-street, 
London, W.C.2. (56s. net.) 


Dictionnaire Technique pn Chauffage 
Industriel. By I. DusnNickis and P. CHAUMELLE. 
Dunod, 92, Rue Bonaparte, , ling (6c), France. 
(750 francs.) 

Electrical Installation Work. By T. G. FRANCcIs. 
Longmans, Green and Company Limited, 6 and 7, 
Clifford-street, London, W.1. (12s. 6d.) 


Métrologie Appliquée. (Méthodes et Instruments de 
Mesures.) By Maurice DENIs-PAPIN AND JACQUES 
VALLoT. Second edition, revised and enlarged in 
collaboration with ANDRE FourLit. Dunod, 92, 
Rue Bonaparte, Paris (6e), France. (480 francs.) 

Applied Heat and Heat Engines. By Leste Pu- 
BOROUGH. Butterworth’s Scientific Publications, 
88, Kingsway, London, W.C.2. (35s. net.) 

Bulletin de l’Association Technique Maritime et Aéro- 
nautique. No. 52, 1953. Offices of the Associa- 
tion, 1, Boulevard Haussmann, Paris (9e). (6,000 
francs.) 

Other People. The Five-Fold Grading 
Method. By JoHN Munro Fraser. Sir Isaac 
Pitman and Sons, Limited, Pitman House, .Parker- 
street, Kingsway, ‘London, W.C2. (3s. net.) 

Fundamentals of Structural Analysis. - By PROFESSORS 
A. A. JAKKULA and HENSON K. STEPHENSON. 
D. Van Nostrand Company, Incorporated, 250, 
Fourth-avenue, New York 3, U.S.A. (4:50 dols.) ; 
and Macmillan and Company, Limited, St. Martin’s- 
street, London W.C.2. (33s. 6d. net.) 

Welding Engineering. By BoniFAce E. Rossi. 

McGraw-Hill Book Gai Incorporated, 330, 

West 42nd-street, New York 36, U.S. ~<A (8 dols.); 

and McGraw-Hill Publishing C p Li 

(64s.). 





95, Farringdon-street, London, E.C.4. 
Textbook of Servomechanisms. By Dr. JoHN C. West. 





English Universities Press, Limited, St. Paul’s 
House, Warwick-square, London, E.C.4. (25s. 
net.) 

Mechanical World Year Book, 1954. (3s. 6d.) The 
Electrical Year Book, 1954. (3s.) Emmott and 
Company, Limited, 31, King-street West, Man- 
chester, 3. 

International Association for and Structural 


Bridge 
Engineering. Publications 1953. Verlag Leemann, 
Stockerstrasse 64, Ziirich 39, Switzerland. (40 
Swiss francs.) 

Elementary Differential Equations. By PRoFEssor 
LynaAM M. KeELLs. Fourth edition. McGraw- 
Hill Book Company, Incorporated, 330, West 42nd- 
street, New York 36, U.S.A. = p peed and 
McGraw-Hill Publishing Comp 
Farringdon-street, London, E.C.4. (328) 


Le Bureau des Longitudes. Annuire pour l’An 1954. 
Gauthier-Villars, 55, Quai des Grands Augustins, 
Paris. (850 francs.) 

Britain’s Atomic Factories. The Story of Atomic 
Energy Production in Britain. By K. E. B. Jay. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
(5s. net.) 

Metallurgical Dictionary y J. G. HENDERSON and 
J. M. Bates. Reinhold publishing Corporation, 
330, West 42nd-street, New York 36, U.S.A. 
(8-50 dols.); and Chapman and Hall, Limited, 37, 
Essex-street, London, W.C.2. (68s. net.) 

Building Science. By D. A. G. Rem. Vol. 2. 
Longmans, Green and Company, Limited, 6 and 7, 
Clifford-street, London, W.1. (10s. 6d.) 
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The Engineering Outlook—5 


LOCOMOTIVES AND ROLLING 
STOCK 


LESS FOR EXPORT, 


MORE FOR HOME 


_ steel supplies will enable builders of locomotives and rolling stock to increase 
their output considerably in 1954. The output of wagons has been much increased 


already, and in 1953 was nearly 40 per cent. higher than in 1952. 


A greatly augmented 


building programme. should carry it to record levels in 1954, even though there has 
been some weakening in export demand. The production of passenger carriages also 
increased greatly in the latter months of 1953, but not enough to compensate for the 
low output in the early months, and the total for 1953 was thus lower than in 1952. 
The urgency of the need for replacing old carriages is all the greater, therefore, and will 
only be partly relieved by the decision of British Railways to expand their passenger- 


train vehicle-building programme by 150 per cent. in 1954. 


tives also should increase considerably; British 
Railways plan to build 50 per cent. more than 
in 1953, when production was severely restricted 
by the shortage of steel plate. Supplies of steel 
are still not over-plentiful, but increasing avail- 
ability in the past few months has enabled the 
private locomotive builders as well as the railway 
workshops to attain a very high level of pro- 
duction. 

The greatest problem of the private builders, 
who export 90 per cent. of their output, is now 
the growing strength of foreign competition; 
some very important orders have already been 
lost to foreign builders, who quoted lower prices 
than the British. The latter have still consider- 
able orders on hand, which will keep them 
occupied for 18 months to two years, but they 
are now able to offer delivery in 12 months 
and can thus match one of the most important 
selling points of their competitors. 


BRITISH RAILWAYS’ PROBLEMS 


A high level of investment on civil engineering 
works and rolling stock is essential on the 
railways over the next few years, merely to 
maintain the services at their present standards 
of efficiency and safety. It is very desirable, 
however, that the efficiency should be increased 
so that the railways can make a contribution 
towards raising British productivity. In the 
past few years freight rates have been rising 
steadily, and another 10 per cent. increase is 
now proposed, to cover the cost of wage awards 
and higher fuel prices—a most inopportune 
addition to the costs of manufacturing industry 
at a time when it is necessary to maintain keenly 
competitive export prices. The need for con- 
tinually raising freight rates may be relieved 
somewhat by more efficient use of personnel, 
and the National Union of Railwaymen have 
pledged themselves to more efficient working 
in return for the recent wages award. But that 
need will not be wholly avoided without a very 
substantial increase in capital expenditure. A 
high proportion of this will have to be on civil 
engineering works, and British Railways have 
several major improvement schemes in hand 
which should lead to faster passenger and freight 
services on the main lines. It is expected, 
moreover, that arrears of track maintenance will 
be wiped out by the end of 1955, and that stan- 
dards of safety will be improved by the outlay 
of £17 millions in the next five years in equipping 
an extra 5,320 route miles of track with auto- 
matic train control. 

The most urgent requirement, however, is for 
more and better rolling stock. At the beginning 


The output of locomo- 


of 1953, 30,000 wagons authorised for breaking 
up and a further 100,000 retained beyond their 
normal life, although not condemned, were still 
in service. Increasing traffic had also made it 
necessary to retain in service 341,000 of the 
544,000 former privately-owned wagons, many of 
low capacity, fitted with grease-lubricated axle- 
boxes and generally unsatisfactory. At the cost 
of much uneconomical repair work, the rate at 
which these wagons were being withdrawn had 
to be steadily reduced between 1948 and 1952. 
Building programmes, always kept at a minimum 
by the national need to restrict capital invest- 
ment, had to be further cut because of the 
difficulty of obtaining steel. In 1952, the pro- 
gramme had to be cut by 37 per cent. and the 
number of wagons produced for British Railways 
fell to 29,450. (Output trends are shown in 
the first two diagrams opposite.) In 1953 there 
was a considerable improvement, but the output 
fell substantially short of the planned figure of 
42,640 wagons. 

British Railways’ workshops were scheduled 
to build 19,000 wagons in 1953, but, owing to 
the continuing shortage of certain sizes of steel, 
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could produce only about 13,000. Sinc: they 
carried forward arrears of 12,000 fron 1952, 
their production programmes are no: yell 
behind schedule. It is expected, howev: , that 
in 1954 they will be able to work to full ¢ pacity 
and build 20,000 wagons. 

British Railways should also receive larger 
deliveries from the private builders, whc are to 
construct 33,000 of the total progran.ne of 
53,000 wagons. Even this rate of suppl, seems 
barely sufficient for normal replacemen in an 
operating fleet of 1,120,000 freight \chicles, 
Nevertheless, without sacrificing the invaluable 
export trade, it is difficult to see how more can 
be done to increase it. British Railways, by 
granting long-term contracts to the private 
builders, have made it possible for them to plan 
production and extend capacity quickly and 
efficiently. 

A programme of standardisation of wagons has 
greatly facilitated bulk production; at Linwood, 
near Paisley, for example, standard 16-ton all- 
steel mineral wagons are coming off the assembly 
lines at the rate of one every 15 minutes. Most 
of the other private builders are also building 
the standard 16-ton wagons, though other types 
also are in production for British Railways, 
The railway workshops are building 13-ton goods 
wagons and 244-ton coal wagons; and the cur- 
rent programme also includes 3,100 wagons for 
carrying loads of steel weighing up to 50 tons, 
and various wagons of special design for carry- 
ing loads of 21 to 65 tons. 


SERIOUS SHORTAGE OF PASSENGER 
VEHICLES 

When the railways were nationalised in 1948, 
the stock of passenger vehicles was 3,000 less 
than in 1939, and 8,000 of the vehicles in service 
were over 35 years old. At the end of 1952, it 
had been possible to reduce the latter figure 
slightly, but there were still 6,500 vehicles over 
35 years old. According to Mr. A. J. Pearson, 
Chief Administrative Officer of the British 
Transport Commission, the lack of a modern 
fleet of passenger carriages is, perhaps, the most 
serious post-war disability suffered by the rail- 
way. On the roads, on the other hand, com- 
petitive passenger vehicles have been going into 
service in increasing numbers. Before the war, 
a not inconsiderable part of railway revenue was 


Exports OF LOCOMOTIVES AND PARTS. 


(January to November.) 


Quantities (No.) 


| 1952 | 


Complete Locomotives : 

British West Africa ree? 

Union of South Africa 

British East Africa 

India 

Australia ‘ 

Other Commonwealth | "countries and the 
Irish Republic ‘ 

Spain 

Angola 

Egypt 

Brazil 

Argentine Republic : 

Other foreign countries 


Value (£1,000) 


1951 | 1952 | 





Steam locomotives 
Other types 





Total 





Railcars 
Parts :* 
British West Africa... 
Union of South Africa 
India . 
Australia “ 
Other Commonwealth ‘countries and the 
Irish Republic i 
Spain 
Other foreign countries - 


548 
995 





Boilers for armen 
All other sorts .. ; 


590 
3,458 





Total parts 


4,048 


* Except internal-combustion engines and motors, exported separately, and axles, tyres and wheels, etc., elsewhere sp 
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derived fro speculative passenger business, 
which, since .0e war, through lack of adequate 
rolling stock British Railways have been unable 


to seek. Carriage building has suffered par- 
ticularly heavily from the shortage of steel. 
The new all-sicel carriages have greatly added to 
the difficulties, but recent experience has shown 
that the additional safety and convenience 
afforded by ‘hese vehicles precludes a return to 
timber construction. 

The trend of output of coaching vehicles is 
shown in two diagrams on the right. The 
number built for British Railways fell from 1,960 
in 1951 to 1,180 in 1952. The railway workshops 
puilt only 481 carriates in 1952, and the improve- 
ment in 1953, when about 567 were built, was 
comparatively small. However, Mr. Gurney 
Braithwaite, as Parliamentary Secretary to the 
Ministry of Transport, speaking in the House of 
Commons on October 31, said that the railway 
shops were expected to build 1,500 passenger 
carriages in 1954, a figure approaching their total 
capacity. The railway workshops are also to 
build a large number of passenger-train vehicles 
other than carriages, for, in the new programme 
recently announced, they are scheduled to pro- 
duce 2,100 vehicles. The total programme to 
be carried out by both railway workshops and 
private builders is 2,750 passenger-train vehicles, 
of which 1,820 are to be passenger carriages 
and the remaining 930 will be brake vans, horse 
boxes and vans of various types. Since the 
railway workshops produced only 619 such 
vehicles in 1953 and thus will have to increase 
their output by 250 per cent. in 1954, the new 
programme will make very heavy demands on 
them. 

The number to be produced by the private 
builders, on the other hand, namely, 650, is not 
markedly greater than in 1953, so that they will 
be free to concentrate on exports and on wagon 
building. Fulfilment of the programme for 
1954 will still leave much to be done to solve 
the problem of inadequate passenger rolling- 
stock. As the total operating stock is at present 
about 57,200 vehicles, an annual replacement 
rate of 2,750 seems barely sufficient. Moreover, 
itis likely that increasing pressure on the passen- 
ger services may require a larger operating fleet. 
Between November, 1952, and November, 1953, 
for example, the number of vehicles in service 
rose by 5,000; with a limited output of new 
carriages, increases of this sort can be achieved 
— retaining in service old and uneconomic 
stock, 


MORE LOCOMOTIVES 


The requirements of British Railways for more 
locomotives will be even more difficult to fulfil. 
The declining trend in the number delivered for 
ervice is shown diagrammatically on page 172. 
The railway workshops, in recent years, have 
teen building all but a very small proportion of 
the locomotives for British Railways, but at the 
tnd of 1952 they had arrears of 170 from pre- 
‘ious programmes; and, though 288 were pro- 
keted for 1953, the number built was about 
0 fewer. Despite the improvement in plate 
‘upplies, it has only been thought practicable to 
increase the output by 50 per cent., to 325, in 
984. This compares with a total capacity 
‘ated by Mr. Gurney Braithwaite to be between 
385 and 480 locomotives per annum. The pro- 
gramme for 1°54 includes 254 locomotives of the 
*W standar’ designs, including 40 Class 9 
teavy freight =ngines, the most powerful of the 


“Sigs prod: ced since nationalisation, and 50 
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'4 Diesel-mec :anical shunters. 
n is likely to remain predominant 
<ingdom for a long time to come, 
f other forms is being slowly 
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1949 1951 1953 1952 1953 
(ig18.a) 
U.K. production of wagons (number ; left, 


annual totals ; right, quarterly totals). The rise 
in output will probably continue. 


* Estimated from 10 months’ figures. 


extended. The case for Diesel traction has been 
exhaustively argued in recent years, and a further 
contribution on the subject was made by Mr. 
R. C. Bond in his presidential address to the 
Institution of Locomotive Engineers. He 
pointed out that the case against the steam 
locomotive lies mainly in its low thermal effici- 
ency, and the heavy consumption of high-quality 
large coal; British Railways consume at present 
about 13-5 million tons of coal per annum, at 
a cost of £43-5 millions. Nevertheless, there 
are many other factors which enter into the 
economics of the case, including the natural and 
financial resources of the country, geography, 
and traffic conditions; and steam locomotives, 
with their relatively low prime cost, operating 
on indigenous fuel, are best suited for many 
operations in British conditions. 

On main-line work Diesel locomotives are 
unlikely to show a net reduction in total costs 
except on those services where traffic conditions 
permit their high availability to be utilised to 
the extent of running three or four times the 
annual mileage achieved by steam locomotives. 
The rising cost of coal and the increasing scarcity 
of the highest grades must result eventually in a 
far-reaching change in the way in which fuel is 
used, and encourage a steady trend towards 
electrification. Mr. Bond, however, suggested 
that much might be achieved by fuel economy, 
and drew attention to the British Productivity 
Council’s recent report on fuel conservation, in 
which it is estimated that savings of 10 per cent. 
in locomotive coal might be possible. 


573 DIESEL SHUNTERS 


The use of Diesel traction in those applications 
for which it is most suited is being rapidly 
extended. In the five years beginning 1953, 
British Railways propose to acquire 573 Diesel 
shunting locomotives at a cost of £11 millions. 
These locomotives, which will inclu@ 432 Diesel- 
electric and 141 Diesel-mechanical, will eventu- 
ally replace 635 steam shunters which have 
already exceeded their economic life. An outlay 
of £500,000 is also being undertaken on Diesel 
railcars for secondary passenger services. Four 
of the new three-car light-weight Diesel trains 
were introduced for a trial period in the Birming- 
ham and Wolverhampton argas in August. 
Experiments are also being conducted in the use 
of large Diesel-electric locomotives on main lines. 
Two of 1,600 h:p. and two of 1,750 h.p. have 
been operating for some time and another, of 
2,000 h.p., is being introduced. The two 1,750- 
h.p. locomotives operating between Waterloo 
and Exeter have been averaging 3,500 miles 
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U.K. production of coaching vehicles (number, 

including rail motor vehicles ; left, annual totals ; 

right, quarterly totals). British Railways’ large 

building programme will reverse the downward 
trend caused by the steel shortage. 


1949 1951 


a week and giving a satisfactory perform- 
ance. 

The construction of the Diesel-electric loco- 
motives is in the hands of the railway workshops, 
although the power unit and equipment are 
being obtained from private contractors. The 
first batch of these locomotives, which are 
29 ft. long, weigh 50 tons and have a tractive 
effort of 35,000 lb., have already been delivered 
by the workshops at Derby. Some of the 
Diesel-mechanical locomotives are to be built 
by the North British Locomotive Company, who 
have already received substantial orders. Private 
contractors are also building the light-weight 
railcars, and Leyland Motors and Associated 
Commercial Vehicles, Limited, who have re- 
ceived large orders, have formed a joint com- 
pany for the manufacture of railcars. Both 
companies have been making railcars for a long 
time. 


ELECTRIC TRACTION 


British Railways have been devoting consider- 
able attention to developing electric traction. 
Electrification requires very heavy capital invest- 
ment and thus, though it offers substantial 
economies in operating costs, can only be carried 
out slowly. The extension of the Liverpool 
Street-Shenfield electrified line to Chelmsford 
and to Southend, which was announced in 
August, will cost about £2-5 millions. This 
extension forms an essential preliminary step to 
the larger scheme for electrification from Fen- 
church Street to Tilbury and Southend. Planning 
for the larger project is already well in hand. 

The development of prototype electric loco- 
motives and multiple-unit vehicles is going on 
in preparation for the time when electrification 
is more general throughout the country. Double- 
bogie locomotives are under construction at the 
Gorton shops, and should be suitable for services 
over wider areas than the Manchester-Sheffield 
line, on which they are being employed at first. 
A new two-car multiple unit is being built at 
Eastleigh, which should be suitable for use on 
suburban electric lines. Consideration is also 
being given to the range of electric locomotives 
likely to be required for main-line services. 


GAS TURBINES 

According to Mr. Bond, there is as yet no 
answer to the question whether gas-turbine 
locomotives will assume a role of any great 
importance for main-line service in the United 
Kingdom, although technically they should be 
able to meet the requirements. Service trials 
are still being carried out with the 2,500-h.p. 
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U.K. production of steam locomotives (number ; 

left, annual totals; right, quarterly totals). 

Output was affected by steel shortages but it 
should improve greatly in 1954. 
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U.K. production of Diesel locomotives (number ; 

left, annual totals; right, quarterly totals). 

British Railways are extending the use of Diesel 
shunting locomotives. 


* Estimated from 9 months’ figures. 


locomotive supplied by Messrs. Brown Boveri, 
and that of 3,000 h.p. supplied by the Metro- 
politan-Vickers Electrical Company. The North 
British Locomotive Company are going ahead 
meanwhile with a project for a coal-burning gas 
turbine, which they are developing in conjunc- 
tion with C. A. Parsons, Limited. In the United 
States, the American Locomotive Company, of 
Schenectady, N.Y., are also experimenting with 
a coal-burning gas-turbine, though the project 
is still at an early stage. 

It is possible that there may be a return to 
coal-burning locomotives in another form in the 
United States within the next ten years. All but 
a very small proportion of the locomotives in 
use in that country are Diesel-powered, but, 
since indigenous oil resources are much more 
limited than coal, a return to coal-burning loco- 
motives would have many advantages if their 
efficiency could be improved. This may have 
been accomplished by a new type recently put 
into service by the Norfolk and Western Rail- 
way. Powered by a steam-turbine coupled to 
two electric generators, this locomotive, with a 
rated horse-power of 4,500, is said to have an 
efficiency much greater than that of traditional 
reciprocating types. 


EXPORT DIFFICULTIES 


British exports of locomotives, as will be seen 
from Table I, taken from the Trade and Naviga- 
tion Accounts, fell considerably in 1953, but the 
fall was confined to steam locomotives and was 
due entirely to the shortage of steel. Better 
supplies of steel in 1954 should result in a much 
higher level of exports. Nevertheless, the 
volume of orders received by the private loco- 
motive builders in the past year has been far 
from satisfactory; competition, mainly from 
Germany and Japan, but also from other coun- 
tries which have no long tradition of locomotive- 
building, has been growing. 

The loss of very large orders from India to 
foreign competitors has been discouraging, par- 
ticularly when the British Locomotive Manu- 
facturers’ Association has been giving every 
assistance to the Indian Government in the 
establishment of a locomotive-building industry. 
Under the Technical Aid Agreement they have 
been responsible for bringing the workshops at 
Chittaranjan into operation, and the output, 
which was 28 locomotives in 1952, is stated to 
have exceeded the scheduled figure of 52 in 
1953. In return for this assistance it was hoped 


that British builders would receive orders for a 
high proportion of the locomotives which could 


not be built locally. Within the past few 
months, however, the Indian Government have 
ordered 480 locomotives (Diesel as well as 
steam) and none are to be supplied by British 
builders. The largest proportion of the orders 
has gone to German firms, but the Japanese have 
received orders for 125 steam locomotives, the 
Austrians orders for 60, and the Italians orders 
for 25. The German orders are for 250 steam 
locomotives and 20 Diesel shunting locomotives. 
The Diesels and 150 of the steam locomotives are 
to be supplied by the Krauss-Maffei Company. 


GERMAN PRICES 
The failure of British” builders to secure any 


TABLE II.—UNitep KINGDoo : 
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orders at all came as an unpleasa: 
German makers were somehow ab: 
prices about 25 per cent. lower tha: 
charging for comparable locomotives 
previously. At that time, as Mr. T 
the chief managing director of 
British Locomotive Company, statec 
to The Times, British prices were 1) 
below the German. Mr. Crowe tho 
over, that, though the prices tende 
locomotives for India had been 1°) per cent. 
lower than the British, the true Gei:nan many. 
facturing costs were, in fact, 10 per cent. higher, 
It would seem, therefore, that either ine German 
builders are prepared to build at uneconomic 
prices, or they are receiving some form of 
subsidy. The German firms have denied with 
emphasis that they are being subsidised, though, 
like all German exporters, they qualify for tax 
rebates. They deny also that their prices are 
uneconomic, though, as a director of the Krauss. 
Maffei Company explained, they had gone 
** right to the limit of price concession, in order 
to secure employment.” 

Like the British private builders, the Germans 
have at present very few home-market orders: 
the financial difficulties of the German Federal 
Railways are such that they are unlikely to be 
able to undertake substantial investment in 
locomotives for a long time. German builders 
are currently exporting about 80 to 85 per cent. 
of their output, and have important orders on 
hand for South Africa, Turkey, Sweden and 
Norway, as well as India. Their order books, 
however, have not been so full as the British, and 
it was a matter of some urgency that new orders 
should be obtained. The German builders were 
thus prepared to take the risk of quoting firm 
prices; British builders had no alternative but 
to follow suit, but had to consider the engineering 
employees’ wage claim, and also the unwilling- 
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Exports OF RAILWAY CARRIAGES AND PARTS. 
_Ganuary to November. » 





























Quantities (tons) | Value (£1,000) 
| 1951 | 1952 | 1953 | 1951 | 1952 | 1953 
Railway Carriages : | | | 
To British West Africa ein 476 213 } 190 | 110 2 
+» Union of South Africa a wel 3,654 245 763 1,279 | 122 255 
»» Southern Rhodesia. . ~~ ats eal 2,465 1,413 1,186 867 | 458 | 409 
.» India a 2,562 2,035 177 1,267 1,011 61 
», Ceylon 1 2,925 366 = } 917 116 
», Other Commonwealth countries and the 
ty Republic } 915 1,006 2,474 407 429 1,358 
’ 544 1,563 2,512 134 459 691 
os Other foreign countries 677 1,650 2,293 261 842 1,032 
Com} lete carriages 10,020 9,141 7,636 3,920 3,529 3,005 
Parts, except axles, tyres ‘wheels and motors. 1,274 1,909 2,137 485 819 919 
Total 11,294 11,050 9,773 4,405 4.348 3,924 
TABLE III.—UNiTeD KINGDOM : EXPORTS OF RAILWAY WAGONS AND PARTS. 
(January to November.) 
Quantities (tons) Value (£1,000) 
1951 | 1952 1953 1951 1952 | 1953 
—_ ‘a = ~ ' — 
Wagons and trucks : 0 
British West Africa 2,201 1,235 2,168 352 162 2 I 
Southern Rhodesia 850 10,662 19,240 89 945 ar} 
British East Africa AS os 6,759 2,572 3,495 779 332 362 
India “ -_ a oe ha 4,009 1,913 2,561 406 252 $46 
Australia ee oe 8 ahs 13,052 19,848 26,839 1,619 2,557 ett 
New Zealand .. ; 3,002 8,376 12,284 314 88 1,29? 
Other Commonwealth countries and the 046 
Irish Republic : 4,377 5,877 8,568 405 650 at 
Argentine Republic 2,502 | 8,331 5,986 288 911 548 
Other foreign countries 5,568 | 2,431 4,294 588 332 eS 
Exceeding 3 ft. gauge : ‘ 
Complete ; . 24.425 34,661 62,803 2,904 3,744 66o 
Parts, except axles, tyres and wheels 13,047 21,003 16,228 1,533 2,708 + 
Not exceeding 3 ft. gauge : 4 
Complete é 3,998 4,665 4,609 308 466 189 
Parts, except axles, tyres and wheels 850 916 1,795 93 114 
cance 4 
Total 42,320 61,245 85,435 4,838 7,032 ll 
Wheels and axles, enpeees in congin sets .. 15,954 18,518 15,317 1,069 1,326 7 
Other ye 61,376 51,358 68,612 3,179 3,129 ee Se 
Total 77,330 69,876 83,929 4,248 4,455 6,046 
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ness of the steel manufacturers to quote fixed 


prices for steel. Since they were unable to 
romise delivery in less than 18 months, their 
quotations had to contain a large allowance for 
contingencies. German builders had less risk, 
if only because they could start deliveries in 


pine months 
FREE LOCOMOTIVES 


British builders will obviously make every 
fort to meet the German prices in future 
tenders and, despite the handicaps, should secure 
a share of the considerable orders still to be 
placed by the Indian Government under the 
five-year plan. In the two years from March 31, 
1954, it is proposed to spend about £75 millions 
on rolling stock, and orders for 350 more loco- 
motives are to be placed shortly. In addition, 
100 to 120 locomotives are to be supplied free 
by the Canadian Government as a contribution 
under the Colombo Plan. 

Japanese locomotive-building capacity is not 
so large as the German ; nevertheless, the threat 
of Japanese competition is formidable. Japanese 
builders are reported to have booked the recent 
Indian orders at prices 10 per cent. below the 
German. Until recently, the high price which 
had to be paid in Japan for steel imported from 
the United States kept them effectively out of 
world markets. This handicap has now dis- 
appeared, and the Japanese are once more able 
to take full advantage of their low labour costs. 

In the past two years, the shortage of steel 
has often made it impossible for British builders 
to meet scheduled deliveries, and good-will has 
consequently suffered in some export markets. 
In South Africa, the Minister for Railways, Mr. 
Sauer, presenting the railway budget in the 
Assembly, said that unless British builders 
could improve their deliveries South African 
Railways would have to give “‘ careful considera- 
tion to the advisability of continuing to allocate 
tenders to them, although their prices might 
compare favourably with others.” It was 
alleged in August that, of an order for 120 loco- 
motives placed in the United Kingdom in 1951 
for delivery in 1952, not one had been received. 
Furthermore, an order for 28 electric locomotives 
had been delivered two years late, while an order 
for 100 locomotives placed with Continental 
builders had arrived practically on time. The 
Kenya Commissioner for Transport, Mr. A. F. 
Kirby, also complained in September that not a 
single wagon or locomotive from an order placed 
under a loan of £3-5 millions granted two years 
previously had been delivered. 


IMPROVED DELIVERIES 


The fault clearly has not been with the loco- 
motive builders ; but overseas buyers, to whom 
such delays are very costly, cannot be expected 
0 be sympathetic to an exposition of difficulties. 
Recent improvements in deliveries, however, 
hould do much to amend relations. During 
1953, 10 Class 25 non-condensing locomotives 
Were supplied to the South African Railways’ 
Administration by the North British Locomotive 
Company, and delivery of the 90 Class 25 con- 
densing locomotives is now proceeding satis- 
lactorily. +Thecondensing equipment is supplied 
'y Henschel und Sohn of Kassel, who have 
“nga in the design of the locomotives. 
a deli cries have also been made of 
h ~g ele tric locomotives for South Africa. 
ae Afric ', the very large railway expansion 
ps IS expected to involve a total outlay of 
millions, Sut Progress has been disappoint- 
a and, part y owing to the delay in delivery of 

Ng stock, it will be necessary to maintain 


— © imports through Mombasa till 
ty the er. of 1954. The number of loco- 
Motives deliv, 


ed in 1954 should increase, how- 


ever, and fresh orders have been placed. The 
Vulcan Foundry received a contract in October 
for 46 steam locomotives, valued at £1-5 millions, 
for the Kenya section of the East African Rail- 
ways. 

Exports of Diesel and Diesel-electric loco- 
motives may be expected to continue to increase; 
there are large orders on hand for many markets, 
of which one of the most important is Australia. 
Delivery of ten 1,000-h.p. locomotives for the 
New South Wales Government was made by 
the British Thomson-Houston Company in 1953. 
The mechanical parts were made by the Metro- 
politan-Cammell Carriage and Wagon Company, 
and the engines by Davey, Paxman and Com- 
pany. The Metropolitan-Vickers Electrical 
Company have a large order for 3,780-h.p. 
Diesel-electric locomotives for New South Wales. 
The North British Locomotive Company 
have large orders on hand for their Diesel- 
hydraulic locomotives with the Voith system 
of transmission. The other private builders of 
steam locomotives who have formed partner- 
ships with large electrical engineering companies 
for the manufacture of Diesel-electric loco- 
motives have also been heavily engaged in their 
manufacture; but competition is growing in 
this field also. The General Electric Company 
of the United States have set up a subsidiary 
in Australia for the manufacture of Diesel- 
electric locomotives, and have thus greatly 
strengthened the competitiveness of United 
States manufacturers in sterling markets. The 
Australian company have already delivered some 
locomotives to Pakistan, and fresh orders were 
received in 1953, when it was announced that 
they were to participate in an order for 58 broad- 
gauge Diesel-electric locomotives, 28 shunting 
locomotives and 11 metre-gauge locomotives, 
in conjunction with the American Locomotive 
Company. 


AMERICAN DIESELS 


United States manufacturers still have a large 
volume of work on hand for their home market, 
and the president of the American Locomotive 
Company recently estimated that there was “a 
foreseeable market for something upward of 
10,000 Diesel locomotives in this country 
to-day.” At present output rates, this is equiva- 
lent to at least three years’ work ; neverthe- 
less, manufacturers have been showing an in- 
creasing interest in exports. For example, they 
have designed new models for export only, and, 
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in addition to Pakistan, have important orders 
on hand for South America. The bulk produc- 
tion methods which the large home demand 
enables them to apply could make them formid- 
able in an all-out onslaught on world markets. 
In Belgium, the manufacture of Diesel-electric 
locomotives is also being undertaken on a large 
scale. Patents and plans were recently pur- 
chased of one of the latest types of Diesel- 
electric locomotives from the Baldwin Loco- 
motive Works, Philadelphia. It is proposed to 
build 95 for use on the Belgian railways. 


CARRIAGE AND WAGON EXPORTS 


The trend of exports of passenger carriages 
and wagons is shown in Tables II and III, taken 
from the Trade and Navigation Accounts. Exports 
of carriages have suffered from the steel shortage 
in the past two years and have been greatly 
reduced, but it has been possible to increase the 
exports of wagons. The large railway develop- 
ment plans in India, East and West Africa and 
elsewhere will ensure a continuing high level of 
world demand, but competition has now become 
very keen. A high proportion of the trade in 
wagons in the past three years has been with 
Australia, but a local wagon-building industry 
in that country is steadily increasing its capacity 
and becoming more efficient. Moreover, the 
Australian plans for railway development for the 
immediate future make smaller provision for 
wagons than in the past. The Belgian wagon- 
building industry, which has to export about 
90 per cent. of its output, has had considerable 
success in obtaining orders recently, particularly 
in India, while the Japanese and German indus- 
tries are steadily gathering strength. Wagons 
are also being built in large numbers in France, 
Netherlands, Sweden and other European coun- 
tries, so that, despite the high level of demand, 
there is real danger that surplus capacity may 
emerge. British builders, however, should be 
able to hold their own. 

To sum up on the prospects of the rolling 
stock industries as a whole: the next few years 
are likely to be a period of intense activity in 
meeting home requirements. Export orders will 
be harder to get, and the private locomotive- 
building industry will have to be able to quote 
very low prices if its capacity is to be kept 
fully occupied after 1955. It should succeed, 
particularly as shorter ‘delivery times will be 
practicable and prices can consequently be made 
more competitive. 


DEVELOPMENT OF INFORMATION 


SERVICES 
COURSE ARRANGED BY ASLIB 


A course on “ Organisation and Development 
of Information Services,” is to be held by Aslib 
on February 25 to 28. The first three days will be 
spent at Charles House, Regent-street, London, 
S.W.1, and the final day at 4, Palace Gate, 
London, W.8. The course is intended for 
information staff with from three to five years’ 
experience of such work. 

At the Thursday afternoon sessions, the chair 
will be taken by Mr. C. W. Hanson (British 
Scientific Instrument Research Association), and 
lectures will be given on ‘“‘ Recording and 
Supplying Information,” by Mr. S. C. Goddard 
(Kodak Research Library), and on “ Abstract- 
ing,’ by Mr. W. Ashworth (British Nylon 
Spinners, Limited). On Friday morning, the 
subject is ‘“‘ Commercial and Economic Informa- 
tion,” and the speakers are Mrs. D. Abrahams 





(The Economist) and Mr. D. J. Liston (Metal 
Box Company, Limited). After luncheon, Mr. 
G. H. Davison (United Steel Companies, 
Limited) will talk on ‘“* Patents.” 

Saturday will be devoted to a discussion of a 
paper by Mr. A. R. Smith (Imperial Chemical 
Industries) Limited, on ‘“‘ The Scope of Informa- 
tion Work in Industry,” under the chairmanship 
of Mr. E. B. Uvarov (Courtaulds, Limited). 
On Sunday, Dr. V. E. Parke, chairman of Aslib 
Education Committee, will take the chair. In 
the morning Mr. C. W. Hanson will give a lecture 
on “‘ Administration,” and in the afternoon Mr. 
J. Farradane (Tate & Lyle Research Laboratory) 
will speak on “ The Aims of an Information 
Service.” Particulars of the course may be 


obtained from the Director, Aslib, 4, Palace- 
gate, London, W.8. 
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HIGH-PRESSURE PLANT AT 
PORTOBELLO POWER STATION 


1—** UNITISED ” STEAM-RAISING EQUIPMENT 


The power station of the British Electricity 
Authority at Portobello on the outskirts of 
Edinburgh was extended two years ago by 
a 60-MW set, which is designed to operate with 
steam at a pressure of 1,400 lb. per square inch 
and a temperature of 960 deg. F. Another set of 
almost the same design will be completed by 
the end of this year and a third in 1956. Apart 
from the technical interest of this unitised plant, 
which is showing excellent operating results, 
the extension is noteworthy for the fact that the 
new plant will occupy practically the same 
floor space as three 12-5-MW sets and eight 
80,000-lb. boilers, which operated at 300 Ib. per 
square inch and 700 deg. F. and were installed 
in 1923. No building extensions have been 
necessary in the turbine room, but the boiler 
house has been reconstructed to accommodate 
the greater height of the plant. The installation 
of these sets will obviate, at least temporarily, 
the construction of a new station farther from 
the load centre in Edinburgh. 


HISTORICAL 

The Portobello station was originally con- 
structed by the Edinburgh Corporation and was 
opened by H.M. King George V in 1923.* At 
that time the equipment consisted of eight 
80,000-lb. boilers, which supplied steam at a 
pressure of 300 lb. per square inch and a tem- 
perature of 700 deg. F. and three 12-5-MW, 
6:6-kV turbo-alternators. A further set of the 
same output was installed in 1924 and in the 
same year a 5-MW unit was moved from an 
older station in M’Donald-road. In 1930,+ 
four 80,000-lb. boilers and four 90,000-Ib. 
boilers were added, as well as two 31-25-MW 
turbo-alternators and the necessary auxiliary 
plant. The circulating water was obtained from 
the Firth of Forth and the system was also 
extended by adding a 1,500-ft. sea shaft to the 
three already in use; and in 1938 a ferro- 
concrete gantry was built to carry a flue and 
chimney to serve the whole station in place of 
individual stacks. In 1939} a further 31-25-MW 
set and two 120,000-lb. boilers were brought into 
operation, making the installed capacity at that 
time 146-5 MW. 

Shortly before the station was taken over by 
the British Electricity Authority in 1948, at a 
time when the load was rapidly increasing, the 
then City Electrical Engineer (Mr. J. F. Field) 
was faced with the alternatives of re-constructing 
Portobello or of building a new station at 
Granton, farther up the coast. Investigations 
showed that the first of these projects had the 
greater advantages. It was therefore decided to 
replace the three generators and eight boilers 
installed in 1923 by three 60-MW sets, each of 
which was to be supplied with steam from a single 
pulverised-fuel boiler at a pressure of 1,400 lb. 
per square inch and a temperature of 960 deg. F. 
In what follows we give details of the design 
and construction of this high-pressure equipment, 
the arrangement of which is shown in plan and 
elevation in Fig. 2 opposite and in Fig. 3 on 
page 176. 


COAL HANDLING AND PREPARATION 
The latest steam-raising unit, which was 

designed and constructed by International Com- 
* See ENGINEERING, vol. 112, page 422 (1921) 


+ ibid, vol. 129, page 715 (1930) 
t ibid, vol. 147, page 433 (1939) 


bustion, Limited, 19, Woburn-place, London, 
W.C.2, is designed to evaporate 540,000 Ib. of 
steam per hour at a pressure of 1,400 Ib. per 
square inch and a temperature of 960 deg. F., 
when supplied with feed water at a temperature 
of 450 deg. F. It is also arranged so that it can 
supply steam at a pressure of 925 Ib. per square 
inch and a temperature of 920 deg. F., when the 
feed-water temperature is 375 deg. F. Its design 
is based on the use of crushed run-of-the-mine 
Lothian coal with a gross calorific value of 
10,580 B.Th.U. per pound, the ash content 
being 124 per cent. and the total moisture 12 per 
cent., giving a guaranteed efficiency, measured 
on the gross calorific value, of 87-75 per cent. 

This coal is delivered by an extension of the 
existing handling plant, which was also manu- 
factured by International Combustion, Limited. 
This consists of two gravity-bucket conveyors 
each with a capacity of 200 tons per hour 
which supply the bunkers; and two 36-in. belts 
with semi-automatic trippers, an automatic 
weigher and rotary table feeder, which supply the 
grinding tables of three Lopulco LM14 mills. 
Each of these mills is driven through gearing by 
a 130-h.p. squirrel-cage motor and is swept by a 
Howden exhauster, which is also electrically 
driven. An illustration of these mills is given in 
Fig. 1. Grinding is carried out between the 
table and two spring-loaded rolls, which are 
mounted on stub shafts and are coupled together 
by a spring to equalise the load. Each mill can 
grind 154 tons per hour of coal, containing 12 per 
cent. moisture, to a fineness of 95 per cent., as 
measured by a 100 British Standard mesh. This 
fineness is controlled by a rotating classifier, 
which is mounted on top of the mill casing, and 
the coal is dried by hot air from the main forced- 
draught supply, which is attemperated with 
atmospheric air as necessary. 

In accordance with the standard Lopulco 
practice each mill delivers fuel to one burner 
nozzle in a corner of the furnace, these nozzles 
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being arranged to fire tangentially to an imagin. 
ary circle at the centre of the combu: ion cham. 
ber. The three nozzles in any corn: r (one fo, 
each of the mills) are mounted one above the 
other in a single casing and are arrang=d to tilt in 
a vertical plane, so that the optimum furnace 
conditions are obtainable at var) ng loads, 
Four Babcock and Wilcox power-ir serted ang 
retracted oil burners are used to ign:te the pul- 
verised coal. The gas flows upwar«: from the 
combustion chamber through a space housing 
the secondary superheater and the high tem. 
perature banks of the primary superh:eaters, ang 
then downwards through the low temperature 
primary superheater bank to the economises 
and air-heaters. 


STEAM-RAISING EQUIPMENT 

The boiler is of the radiant type with a heating 
surface of 12,225 sq. ft. The combustion 
chamber, which is completely water-cooled by 
3-in. diameter tubes 0-342 in. thick spaced at 
34-in. centres, is 53 ft. high. It has a volume of 
32,500 cub. ft. and has been designed to give a 
maximum heat release of 20,000 B.Th.U. per 
cubic foot per hour. The tubes facing the front 
and rear walls are bent at their lower ends to 
form the entrance to the dry bottom ash hopper, 
while their upper ends are connected to headers 
in the roof. The side wall tubes are extended 
upwards to the level of the secondary super 
heater bank. The top of the combustion cham- 
ber is crossed by two rows of widely pitched 
tubes, which act as a screen for the superheater. 
These rows are carried up to the rear wall of the 
superheater chamber, which is cooled by tubes 
rising from independent headers placed immedi- 
ately above the front furnace wall. All these 
headers are of circular section and were manu- 
factured from hot drawn seamless tube, the ends 
being closed by welded plates. 

The three drums, visible in Fig. 4 on page 
178, are solid forged from 32 to 36 tons per 
square inch steel, the front drum being 43 ft. 
long, 48 in. in internal diameter and 3¥%-in. 
thick. The centre drum is 42 ft. 4 in. long, 
42 in. in internal diameter and 3}-in. thick, while 
the rear drum is 43 ft. 7 in. long, 54 in. in internal 
diameter and 4 in. thick. The rear drum acts 
as a steam receiver and feed-water regulating 
vessel, while the other two are active drums, in 





Fig. 1 Basement level in boiler-house, showing three 15j-ton per hour Lopulco pu verisers. 
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which circulation and steam separation take 
place. All the risers enter one or other of the 
two front drums, whence steam is transferred to 
the rear drum, while unheated downcomers are 
taken from both ends of all three drums to the 
lower headers. The drums are supported on 
chocks, these, in turn, being mounted on steel- 
work which is independent of the building frame. 
These chocks are designed to allow the front 
drum to expand longitudinally, but to anchor it 
in the fore and aft directions of the boiler. 
The centre and rear drums are also free to 





Main Flue 


ELECTROSTATIC PRECIPITATOR —_ 


Fig. 3 Longitudinal section of Portobello power station. 


expand longitudinally, but, in addition, can move 
towards and away from the front drums. The 
heating surface is entirely suspended from the 
drums, due allowance being made for the 
differential expansion of the tubes and steel 
casings. 

The tubes themselves are backed by a layer 
of plastic refractory over which is a 4-in. coat- 
ing of compressible insulation. The casings are 
welded throughout to maintain gas tightness. A 
view of the boiler at firing floor level is given in 
Fig. 5 on page 178. 
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SUPERHEATER 

The superheater is of the Melesco self-draining 
type and was manufactured by the Superheater 
Company, Limited, Haymarket, London, S.W.1. 
Its heating surface is arranged in three banks, 
the primary low temperature bank having a 
heating surface of 7,650 sq. ft., while those of 
the primary high temperature bank and of 
the secondary bank are 1,220 sq. ft. and 3,950 sq. 
ft. respectively. All the banks are supported 
by steam-cooled tubes. Saturated steam 1s 
taken from the rear boiler drum through six 


SE 


The three 60-MW sets, boilers, etc., occupy 
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pipes to the inlet headers of the primary 


eater, which are of 28 to 32-ton steel. 
her headers are of 0-5 per cent. molyb- 
steel. All the tubing is 2 in. in external 
2r, mild steel being used for the low tem- 
e bank of the primary superheater. The 
‘mperature bank of the primary super- 
is Of molybdenum steel, while in the 
ry superheater both molybdenum and 
-molybdenum steels are used. Two sur- 
*-Superheaters for controlling the steam 
‘ture are placed between the primary 


Ton Crane 


TURBINE HOUSE 


‘loor space as three 12-5-MW sets and their eight boilers, which they replace. 


and secondary superheaters and are operated 
in conjunction with a Kent ‘‘ Multrec” con- 
troller and thermocouples. The steam from 
each of the two outlet headers is led to two short 
headers, one on each side of the boiler, on which 
the outlet safety valves of the superheater and 
the boiler stop valves are mounted. These 
headers are connected by 16 chrome-molybdenum 
steel tubes with a normal bore of 3 in. to similar 
headers near the turbine, this arrangement being 
adopted to give maximum flexibility. 

Five 24-in. safety valves are fitted on the 
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drum and two of the same size, with two 2}-in. 
electrically-assisted valves, at the superheater 
outlet. Two more 2}-in. electrically-assisted 
valves are provided in the latter position for 
use under the lower pressure conditions men- 
tioned above. All these valves were manufac- 
tured by Messrs. Hopkinsons, Limited, Hudders- 
field, and are of that firm’s torsion-bar type. 
The electrically-assisted valves are set to lift 
first and, since they are additional to the total 
valve area required, parallel slide valves are 
placed below them. They thus clear all tem- 
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Fig. 4 540,000-lb. high-pressure boiler at drum level. 


/ 


The rear drum acts as a steam receiver 


and feed-water regulating vessel. 


porary pressure surges and maintenance work 
can be carried out on them without taking the 
unit off load or impairing its safety. 


ECONOMISER AND AIR HEATER 


The two all-welded economisers, which were 
supplied by Senior Economisers, Limited, 
Southampton-row, London, W.C.1, operate in 
parallel and have a total heating surface of 
29,952 sq. ft. This heating surface is built up 
of a number of cold drawn seamless steel tubes 
with an outside diameter of 2 in., which are 
arranged horizontally so that the gases flow in 
vertical paths between them. The tubes in the 
top and bottom rows are connected to inlet and 
outlet headers by bends, while the tubes in each 
vertical row are welded to the ones above and 
below by forged steel connections. Cast-iron 
rings of H-section are shrunk on to the outside 
of the tubes, thus protecting them from the 





corrosive action of the gases and greatly increas- 
ing the active heat-absorbing surface. Gills are 
fixed on the sides of the rings only and, as the 
tubes are assembled in vertical rows, the gases 
flow through straight vertical passages. The 
return bends were welded on site with oxy-acety- 
lene gas, each weld being normalised by gas 
torches and the temperature being kept at 
about 900 deg. C. for some two minutes. All 
the welds were made with plain butt joints, the 
metal being built up to about 14 times*the tube 
thickness. The connections between the feed 
pumps and the economiser inlet headers consist 
of tubes of 3 in. bore. These are similar to those 
used on the steam lines described below. 

The two air heaters, which are of the Howden- 
Ljungstrom regenerative type, have an aggregate 
heating surface of 220,000 sq. ft., the temperature 
of the outlet air at the maximum continuous rating 
being 504 deg. F. The elements of these heaters 


Fig. 5 Firing floor level of 540,000-Ib. high-pressure boiler. 
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are three times deeper than is usual and are 
arranged with the wider spacing, which i: 
customary on stoker-fired plant. The objec 
of this modification is to reduce the draugh 


loss without decreasing the recuperative 
efficiency. 
DRAUGHT AND PRECIPITATOR 


EQUIPMENT 


Balanced draught is provided by both forcec 
and induced-draught fans. The former, of which 
there are two, are of the Howden Turbovane 
type and have a duty of 97,000 cub. ft. of ai: 
per minute at 8-4 in. water gauge. There are 
also two induced-draught fans of the same 
pattern, each of which has a duty of 161,000 
cub. ft. per minute at 12-35 in. water gauge. 
All these fans are driven by variable-speed alter- 
nating current motors, which were manufactured 
by Laurence, Scott and Electromotors, Limited, 
Norwich. Electrostatic precipitators are in- 
stalled outside the back of the boiler house 
between the air heater and the induced-draught 
fans. These were supplied by the Sturtevant 
Engineering Company, Limited, Cannon-street, 
London, E.C.4, and are of that firm’s standard 
pattern, in which the charged electrodes are 
suspended in a number of cells, both of which 
are rapped at intervals to clear the deposits. 
The high-tension direct-current necessary for 
the operation of this part of the plant is obtained 
from 60-kV selenium rectifiers, manufactured 
by Standard Telephones and Cables, Limited, 
Aldwych, London, W.C.2. 


ON-LOAD CLEANING ARRANGEMENTS 


In order to maintain the lengthy operating 
periods necessary in modern boiler plant, 
equipment has been installed to enable perio- 
dical cleaning to be effected on-load. This 
equipment includes 16 retractable gun-type 
sootblowers made by the Ivor Power Speciality 
Company, Limited. These have been installed 
in the walls of the combustion chamber and 
are used for cleaning the wall tubes and 
some of the convection screen tubes. The 
secondary superheater and the portion of the 
primary superheater above it are served by six 
retractable lance-type blowers, three in each 
of the side walls. These blowers consist of 
heat-resisting steel pipes, which project a distance 
of about 14 ft. into the gas space without support, 
so that the nozzles at their extremities reach the 
centre of the boiler. Steam is ejected from these 
nozzles over the prescribed angle of blow, the 
operation being assisted by the rotation of the 
pipe as it is advanced and retracted. Additional 
positions for soot blowers have been provided on 
the side walls of the boilers, but cleaning units 
have not so far been found necessary in this zone. 
A system of fixed pipes and hand-operated 
nozzles is installed for cleaning the gas space 
forming the superheater by-pass. 

The economiser is cleaned by blowers with 
traversing elements which force steam down the 
lanes between the tubes, while each of the air 
preheaters has two stationary pipes and nozzles 
in the hot-gas space as well as another two in the 
cold-air section. The passage of the steam is 
controlled by electrically operated valves. 

The ash is collected by the A.S.H. hydraulic 
system, which was installed by Messrs. Babcock 
and Wilcox, Limited, Farringdon-street, London, 
E.C.4, and is discharged into overhead bunkers 
whence it is taken away by lorries. The dust 
from the boiler passes, economisers and electro- 
static precipitators is collected by the sam 
equipment. 

PIPE-WORK 

As already mentioned, the superheate: 
headers are connected to similar headers nee 
the turbine by 16 chrome-molybdenum ste: 
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Fig. 6 Main unit control room with boiler instruments in the centre and the automatic soot-blowing station and Selsyn-operated damper diagram 


“macaroni ”’ pipes with a normal bore of 3} in. 
These pipes, which have been designed to carry 
some 500,000 to 550,000 Ib. of steam per hour at 
a pressure of 1,350 lb. per square inch and a 
temperature of 950 deg. F., are run in two groups 
of eight side by side and are insulated as groups. 
A high degree of flexibility and low stress between 
the hot and cold states have thus been obtained, 
irrespective of the initial strain and in spite of 
the fact that no special expansion bends are used. 
Indeed, the aspect ratio, or modulus of section, 
relative to the total length is so great that it has 
been found that strain problems have been almost 
eliminated. It is therefore hoped that a high 
degree of freedom from corrosion fatigue, a 
drawback which is liable to occur when a high 
throttle pressure and temperature are employed, 
will be obtained. The arrangement has also 
eliminated the need for using elaborate means 
of ensuring expansion without undue strain, as 
would have been necessary had the conven- 
tional pairs of 8-in. pipes been employed. The 
main contractors for this part of the equipment 
were Messrs. Aiton and Company, Limited, 
Derby. 


BOILER CONTROL EQUIPMENT 


The input of fuel to the boiler and the output 
of the forced and induced-draught fans are 
adjusted by an air-operated automatic control 
System manufactured by Bailey Meters and 
Controls, Limited, Progress Way, Croydon. 
Efficient combustion is therefore maintained 
and su‘ficient steam is generated at the requisite 
Pressure and temperature to carry the load. The 
€quipment installed for these purposes employs 
a master controller which detects changes in the 
load en the turbine and transmits signals to 


servo-' otors on all the boiler auxiliaries. These 
— ire initially proportional to the deviation 
rom 


pre-set value, but are subsequently reduced 
by a setting action. The result is a readjust- 
men the fuel and air supply, which re-estab- 


lishe ne boiler output in accordance with the 
char.-:s in load. In order, however, to ensure 
tha: > correct combustion conditions are main- 
tai, and to take into account the difference 
~ ‘n the characteristics of the mills and the 


‘he fuel input is ascertained indirectly by 


on the right. 


measuring the steam flow, while the ratio between 
the air input to the boiler and steam output is 
used to readjust the load on the forced-draught 
fans. The pressure in the combustion chamber 
is maintained constant by a controller which 
modifies the output of the induced-draught fans, 
after the change initiated by the master signal 
has been completed. 


All the control instruments necessary for the 
operation of both boiler and turbine are mounted 
on a panel in a control room, which is situated 
between the boiler and turbine houses and is 
illustrated in Fig. 6. This panel also carries 
apparatus for remotely controlling all the boiler 
auxiliaries and for enabling the main steam 
valves and those in the pipeline and drains to be 
opened or closed by pressing push-buttons. 
The soot-blowers, too, can be brought into 
action from this position either singly or in 


The turbine instruments are on the left. 


groups, the controls being interlocked to ensure 
that the proper sequence is followed. The air, 
gas, water and steam circuits are indicated on 
mimic diagrams, in which the various instruments 
are incorporated. The positions of the dampers, 
actuated by Selsyn equipment, and the fact 
that soot-blowing is taking place are also shown. 

The Bailey system is also employed to control 
the speed of the reciprocating feed pump men- 
tioned later and to operate the valve on the 
discharge side of the constant-speed centrifugal 
feed pump. This control is effected by changes 
in the steam and water flows and in the water level 
in the boiler drum, the ratio between the first 
two of these values being used to vary the output 
of the pumps and an over-riding control being 
exercised by the drum water level. 


The second and final article will deal with the 
turbines, alternators and associated plant. 


RURAL DISTRIBUTION OF 


ELECTRICITY BY EARTH RETURN 
EXPERIMENT IN QUEENSLAND 


The 16th annual report of the State Electricity 
Commission of Queensland for the year ended 
June 30, 1953, records another successful year, 
during which the risk of any shortage of generat- 
ing plant to meet an increasing demand was 
removed. The recent commissioning of the 
Howard power station and of others at Rock- 
hampton and Townsville, has enabled a number 
of small isolated plants to be shut down and 
the tariffs in many rural areas to be reduced. 
Two “ packaged’ 10-MW units were com- 
menced by the Brisbane City Council and the 
Southern Electric Authority of Queensland. 
The construction of two major stations for each 
of these undertakings was also being continued 
and it is hoped that the first unit at Bulimba B 
will be in operation in the near future. In the 
far north of the State the Cairns Regional 
Electricity Board has recently installed Diesel 
plant to meet the demands of the district. When 
further extensions are completed this plant will 


have a total installed capacity of nearly 5 MW — 
sufficient for the region until the Tully Falls 
scheme is commissioned in 1955. 

To reduce the cost of giving an electricity 
supply in areas where three-phase or single-phase 
distribution of the normal type would be too 
costly, owing to the widely scattered population 
and the low load intensity, experimental earth 
return systems were installed at Atherton and 
Malanda. A supply is at present given from an 
isolating transformer to 20 and 12 farms, respec- 
tively, although expansion to 30 or 40 farms is 
possible. The single conductors consist of 
90-ton galvanised-steel strand with average 
spans of 1,020 ft. and the operating voltage is 
12-7 kV. The single-phase isolating trans- 
formers are fully insulated and have an output 
of 50 kVA, while the output of the local distri- 
bution transformers is 5 or 10 kVA. The 
secondary voltage of these units, which have 
graded high-voltage insulation, is 480/240 volts. 
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MEASUREMENT OF TEMPERATURE BY 
THERMOCOUPLE & GALVANOMETER 


DETERMINING ERROR DUE TO OVERDAMPING 
By L. G. A. Sims, D.SC., M.1.E.E. 


In experimentation with problems involving 
transient state heat transfer, measurements of 
thermal micro e.m.f. which is changing with 
time may involve the use of a reflecting moving- 
coil permanent-magnet galvanometer movement 
and some form of time-interval recorder. This 
«combination is very sensitive, readily available in 
most laboratories and simple to operate. A 
straightforward reflecting galvanometer has high 
sensitivity for voltage and current, combined 
with good repeat accuracy and immunity from 
stray electrical or magnetic interference (to 
which, for instance, the still more sensitive 
moving-magnet instrument is prone). For 
example, at one metre scale distance, moving- 
coil galvanometer sensitivities of 5 mm. per 
microvolt and 100 mm. per microampere are 
readily available from even a low-resistance 
reflecting instrument. Base-metal thermo- 
couples give thermal e.m.f.’s of only about 40 
microvolts per deg. C., but such a reflecting 
galvanometer can then be expected to give a 
deflection of at least 200 mm. per deg. C. which 
is therefore an arrangement of notable sensi- 
tivity. 

The normal experimental procedure would be 
to calibrate the galvanometer and thermocouple 
against a very sensitive mercury-in-glass thermo- 
meter using, for instance, an oil bath, a standard 
{B.S.S. 791) thermometer with 0-01 deg. C. 
markings and a precision subdivided calibration 
graph. When the same thermocouple and gal- 
vanometer are then used to record the tempera- 
ture rise against time of some part of a test 
object, the calibration could appear quite valid 
for the unsteady state temperature changes in 
the test object. There would be no obvious 
reason to suspect a departure from the calibra- 
tion. 

Nevertheless there is a serious source of 
experimental error. It is that the galvanometer 
has a critical shunt damping resistance which is 
likely to be much higher than that of the thermo- 
couple circuit and which may be taken at the 
round figure of ten times the resistance of its 
own moving coil; any shunt resistance which is 
lower than this critical value will overdamp the 
galvanometer. The galvanometer will then be 
unable to follow a rising or falling thermal 
e.m.f. even though the rise or fall will usually 
be slow in cases of thermal experimentation and 
the total time of rise much longer than the 
periodic time of the galvanometer. The steady- 
state calibration of the galvanometer and thermo- 
couple is then invalidated by an amount which 
may be serious. 

To form some preliminary idea of the practical 
importance of this matter it may be stated that 


Deflection, 9 
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Graph showing overdamping error in 
galvanometer. 


the lowest value of galvanometer-coil resistance 
which manufacturers employ is usually of the 
order 10 ohms because it is of little use going 
below this value when, as is the case, the suspen- 
sion strip and the lower spiral lead-in, both of 
which are in series with the coil, usually have 
themselves a combined resistance which is of 
the order 10 ohms. 

For a 10-ohm galvanometer coil, the critical 
shunt damping resistance, in round figures, would 
be 100 ohms; but a thermocouple, with its leads 
and cold junction, will be likely to have a natural 
resistance lying in the region 1 ohm to, say, 
30 ohms, depending upon the gauge and length 
of wire used. This couple resistance connects 
in shunt across the galvanometer coil and, while 
supplying the working e.m.f., also determines 
the damping, or rather overdamping, because it 
forms a considerably heavier shunt across the 
galvanometer coil than the critical damping 
resistance built in by the manufacturers. 

Thus even the lowest resistance moving-coil 
galvanometer is likely to be seriously over- 
damped by any normal thermocouple. To 
increase the thermocouple resistance by adding 
ballast resistance in series up to the point of 
approximate critical damping of the galvano- 
meter, would be to reduce the overall microvolt 
sensitivity by ten times or more, while to employ 
a higher resistance galvanometer, in an effort to 
overcome the loss of sensitivity caused by such 
external resistance, is to increase the value of 
critical damping resistance proportionately and 
thus render overdamping error still more serious. 

The overdamping error has been likened to 
the gap which must exist between elements of 
certain types of follow-up gear in which friction 
is present, or more simply between a locomotive 
and a train which is hauled, however slowly, 
through the medium of a spring coupling. The 
train corresponds to the light spot on the galvano- 
meter scale, the locomotive to the thermal e.m.f. 
rising according to some time law. 

Suppose the thermal e.m.f. to rise linearly 
with time, for instance at rate e microvolts per 
second, the actual performance will then exhibit 
overdamping error as shown in the accom- 
panying graph below. In this graph, curve 
OP, represents the true linearly rising curve 
which the galvanometer should follow and 
to which its static calibration applies. Curve 
OP, gives the general form of the actual gal- 
vanometer deflection up to a time ¢ at which 
the rise is discontinued, the e.m.f. having then 
the value E=et. The curve P, P, represents 
the subsequent elastic growth of the galvano- 
meter deflection, no further rise of e.m.f. taking 
place during this period. The intercept P, P, 
represents the error between the actual deflection 
and deflection according to static calibration. 

The error intercept P,P; is not by any means 
constant with different rates of rise of e.m.f. If 
the applied e.m.f. is changing with time as with 
a thermocouple and a rising or falling tem- 
perature, then the instantaneous voltage is of 
course a function of time. When the voltage may 
be reasonably assumed to be a linear function of 
time (the differential equation is soluble for more 
complex time functions), the equation of motion 
may be written: 

d?0 d 
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Errors in overdamped galvanometer at different 
rates of voltage rise from zero to 10-4 microvolts, 


where e is the voltage rise per unit of time, @ is 
the deflection at time f, R is the circuit resistance 
and the other factors concern the galvanometer 
constants. 

For linear temperature change e is a constant 
in any one test and since R is a constant for any 
given circuit, equation (1) may be written 


d?0 de 
— — 6 = . 
Ji, +b +c0=at (2) 
where 
Ge 
a= R e e ° (3) 


which is a constant for any one case. 

The deflection at any time ¢ is given by the 
following solution, where A, and 2, contain all 
the galvanometer constants and where the bracket 
represents the particular part of the overdamping 
error which is introduced when a linear driving 
force is applied to the coil. 

6 = Ae—ait — Beast + (% <a ) (4) 
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Cc? 


DETERMINATION OF OVERDAMPING 
CORRECTION 


Clearly it is necessary to augment the static 
calibration of an overdamped galvanometer and 
thermocouple assembly by means which will be 
capable of predicting accurately the overdamping 
corrections or of demonstrating that the correc- 
tions lie within permitted limits of error. This 
check can be performed mathematically but 
requires accurate knowledge of the galvanometer 
constants and then appreciable computation. 
The alternative is to set up a test rig which will 
apply to the statically calibrated galvanometer 
any chosen rate of rise of e.m.f., the deflections 
being noted against time, thus enabling experi- 
mental curves to be plotted. A suitable test 
rig which has been used for this purpose applied 
rising microvolts corresponding to typical thermal 
e.m.f.’s by means of a slider rheostat driven by a 
small geared down motor-group. It is experi 
mentally feasible to obtain accurately a wide 
range of rates of linear microvolt rise by this 
means, also to vary the circuit resistance to 
correspond to the resistances of various thermo- 
couples or other thermal elements and their 
connecting leads. (It should also be possible to 
simulate other than linear voltage change by 
similar experimental means, though this has not 
been done by the author.) 
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The permanent-magnet moving-coil galvano- 
meter 1as been particularly discussed above but 
if more rapid thermal transients are investigated 
photozraphically by an electromagnetic-oscillo- 
graph. it should be remembered that this type of 
oscillograph is essentially of the same character 
as the moving-coil galvanometer. Its moving 
element, however, would usually be of appreci- 
ably lower resistance than a galvanometer coil, 
would probably be used with some ballast 
resistance for control purposes, and would have 
a very different time constant. Yet such oscillo- 
graphs are made to be critically damped, or nearly 
so, by their oil bath, and knowledge of conditions 
for overdamping by the circuit is desirable. 

In a range of transient state thermal experi- 
ments initiated by the author, a galvanometer 
used in the above manner was connected to 
thermocouples and leads having resistances of 
the order 1-3 ohms and actuated by sensibly 
linear temperature rises occurring during time 
periods lying between one and three minutes. 
The second graph shows the error correction 
needed to the galvanometer’s deflection at the 
end of heating periods of duration 42 seconds, 
80 seconds and 225 seconds, as determined by a 
test rig which reproduced the conditions by 


means of a motor-driven rheostat supplying 
linearly rising microvolts. These curves are, of 
course, typical only of a wider range which may 
be needed in practice but they are easily obtained 
and avoid all uncertainties of prediction which is 
important where inaccuracies in measurement 
must be reduced to the least possible amount. 


GALVANOMETER CONSTANTS 


The most important constants of the galvano- 
meter as measured by the author and colleagues 
were as follow:— 


Type.—Ayrton-Perry type reflector manu- 
factured by H. Tinsley and Company, Limited, 
South Norwood, London, S.E.25. 

Coil resistance.—12-0 ohms. 

Terminal resistance.—32-3 ohms (maker’s 
damping resistance not in shunt). 

Periodic time with top and bottom suspen- 
sions connected and coil swinging in magnet 
gap.—12-0 sec. 

Moment of inertia of coil.—3-9 gr-cms.?* 

Torsional constant of suspension and lower 
spiral.—0-79 dyne-cm. per radian. 

Magnet-gap flux density as measured by gal- 
vanometer’s own coil calibrated as a search coil. 
—438 gauss. 


SHALLOW DEPTH IN BRIDGES 
USE OF PRESTRESSED-CONCRETE DECK SLABS 


The accompanying illustrations show the replace- 
ment of a group of three old bridge spans by 
welded steel girders carrying prestressed-concrete 
deck slabs. The track is unsleepered, the rails 
being fastened on to steel plates placed directly 
on to the deck slabs; in this way the overall depth 
of construction has been kept to a minimum. 

The bridge at Carlisle, on the London Midland 
Region of British Railways, carries a double-line 
branch and the confined nature of the site is 
well shown in the illustration below. The new 
work replaces an old three-span bridge which 
had become due for renewal and had been 
built with a very shallow construction depth 
and minimum headroom over the tracks below. 

These two factors, together with the steep 
gradient leading into the goods yard, combined 
to limit the depth of construction available 
for the new bridge. Furthermore, the amount 
of traffic both over and under the bridge is heavy 
and the form of the new bridge was dictated by 
the need to devise a method of erection which 
would cause as little interference with train 
Operation as was possible. Each of the three 
spans is of about 40 ft. and the design eventually 
adopted was of the “ through” type with two 
outer girders and one central girder to each span, 
with prestressed-concrete floor slabs. 

The new steel girders are all-welded and have 

intermediate web stiffeners at 6-ft. centres, 
which carry special shear-plate connections for 
fixing the deck slab and do not bear on the 
bottom flanges of the girders, but transmit floor 
loading directly to the web. The three girders 
in each span are tied at 6-ft. intervals by steel 
T-sections and are provided with welded-steel 
pedesta! bearings for easy maintenance. 
_To fac litate erection and to cut down occupa- 
ion tine, the prestressed-concrete floor slabs 
Were prc cast in 6-ft. widths and connected to the 
Stiffener-, mentioned above, at each of their four 
corners. These slabs are 12 in. thick and weigh 
about 5 ‘ons each; they were prestressed by the 
Freyssir_: method using 12-wire cables. 

The t 5 piers are tapered in plan and average 
21 ft. ed 28 ft. thick. This raised a special 
Problem ‘inasmuch as it is undesirable to have 


differing forms of rail support throughout the 
total length of the bridge. This meant that the 
direct rail to concrete principle had to continue 
over the piers and, because of the necessity of 
avoiding interference with traffic, the concrete 
above the piers was also pre-cast in slab form, 
as for the main spans. Owing to the lack of 
squareness in the two intermediate piers, and the 
complications that might thus have arisen at 
each bearing, the floor was made continuous 
from span to span over the piers by threading 
prestressed cables through the slabs and anchor- 
ing them at each end. 

The low headway precluded the use of smoke- 
plates and, to protect the steelwork from smoke 
and blast, the bottom flanges of the main 
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Welded main girders and cross-ties. The cross- 
ties are drilled for the four longitudinal prestressing 
cables. The deck slabs bear on the girder flanges and 
are connected to the bottom of the web stiffeners. 


girders were aluminium sprayed to a thickness. 
of 0-006 in. before erection. Elsewhere, the 
exposed steelwork was sprayed with aluminium 
to a thickness of 0-003 in. The underside of the 
concrete slabs in the main spans was sprayed 
with a bitumen compound, while the top surfaces 
were treated with a hardening solution. 

The site work was carried out by first removing 
the existing superstructure, one span at a time, 
and erecting temporary waybeams to carry one 
line of traffic into the goods yard as each span 
was demolished, thus allowing half of the existing 
abutments and piers to be prepared for the new 
superstructure. On subsequent week-ends the 
new steelwork and deck slabs for the whole of 
this side of the bridge were placed and a tem- 
porary sleepered track laid over the new decking. 
The temporary waybeams were then removed 
and the remaining portions of abutments and 
piers were prepared to accommodate the second 
half of the superstructure and so complete the 
new bridge. The design was prepared by the 
Civil Engineer of the Region and the site work 
was supervised by the District Engineer. 





Site of the three-span bridge at Carlisle. Welded-steel girders and prestressed-concrete deck slabs 
have been used to attain the very shallow constructional depth required. 
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This 53-ft. triple-screw launch has been built for transporting oil-rig operators. 


FAST TRIPLE-SCREW 
LAUNCH FOR VENEZUELA 


The above illustration is of a 53-ft. general- 
service launch travelling at speed off Spithead 
in a 30-knot wind with up to 7-ft. waves running. 
which has just been completed by Vospers, 
Limited, Portsmouth, for the Compania Shell de 
Venezuela, Limited. This vessel has been speci- 
ally built for the movement of oil-rig operators 
about Maracaibo Lake, which is subject to 
sudden squalls, and the specification called for 
a minimum speed of 18 knots, good sea-going 
qualities and accommodation for 20 passengers. 

In order to obtain the necessary passenger 
space which, owing to the sea-conditions with 
which the vessel would have to deal had to be 
enclosed, a length of 50 ft. was contemplated, 


giving a re ratio of 2-57. This figure, how- 
ever, lies in the transition range between the 
choice of round and hard chine hull-forms, and, 
therefore, the more the length could be reduced 
the more the hard chine form would be favoured; 
and conversely, the more the length could be 
increased the more the round form would be 
favoured. Increased length, however, also meant 
more roominess and the likelihood of improved 
sea-going properties. 

After a series of tank-tests it was found that 
an overall length of 53 ft. represented the 
optimum length for the round form of hull 
suiting the conditions and this length, therefore, 
was adopted with a beam of 13 ft. 6 in. and a 
maximum draught aft of 3 ft. 11 in. 


ROLLS-ROYCE ENGINES 

The launch is driven by three six-cylinder 
Rolls-Royce C.6 SFLM supercharged oil-engines 
arranged for electric starting and fitted with 
“Twin Disc” reversing gears made by British 
Twin Disc and Clarifiers Limited, 167, Strand, 
London, W.C.2, and giving a reduction of 1-96 
to 1. Each engine is rated at 200 h.p. at a 
governed speed of 1,800 revolutions per minute. 
The two wing engines are arranged to drive 
right-hand propellers directly, but the central 
engine is placed aft of the other two, is reversed 
end to end in plan, and drives a right-hand 
propeller through a I to 1 return gear, the 
propeller shaft passing under the engine. The 
engine room, however, has been designed so 
that two eight-cylinder engines, driving outward 
turning propellers, could be employed. This 
arrangement should improve both the perform- 
ance and manceuvrability of the craft and would, 
of course, cancel out the torque which at present 
exists with three right-hand propellers and neces- 
sitates a small amount of corrective-ruddering. 


During trials a speed of 19-75 knots was 
obtained and very good sea-going qualities at 
high speed were demonstrated later; in fact, it 
seems improbable that a hard chine form of hull, 
which provided equally commodious passenger 
accommodation, could have maintained, without 
very considerable discomfort, the same speed 
in the kind of sea running at the time the 
photograph appearing in the above illustration 
was taken. 


x k * 


BRITISH WELDING JOURNAL 
New Publication 


The first issue of a new monthly periodical, tie 
British Welding Journal, has made its appearance. 
It is the official journal of the Institute of Welding 
and the British Welding Research Association 
and incorporates the Transactions of the Institute, 
and Welding Research, previously issued as two 
separate publications. Subscriptions to non- 
members are £5 per annum and single copies 
of the Journal are 10s. each. Further particu- 
lars are obtainable from the secretaries of the 
Institute of Welding, 2, Buckingham Palace- 
gardens, London, S.W.1, and of the British 
Welding Research Association, 29, Park-crescent, 
London, W.1. 





This oxy-acetylene cutter is driven by an enclosed 
motor and is portable. It is shown here on a light- 
alloy track for making a straight cut. 
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OXY-ACETYLENE CUTT R 


Portable motor-driven mod: ! 


The use of the oxy-acetylene flame has ren ered 
simple the task of cutting shapes from stee| 
plate, and modern machines are capab.2 of 
producing a comparatively smooth finish. fany 
different machines have been introduce: for 
either special or general purposes, and no y the 
British Oxygen Company, Bridgewater use, 
Cleveland-row, St. James’s, London, S.W.1. have 
produced a lightweight portable machine called 
the ‘‘ Bantam.” 

The cutter is designed for general-purpose work 
and is capable of cutting mild-steel plate up to 


2 in. thick. It weighs 22? lb. complete and so 
can be carried about. With all accessories, the 
weight is 31 Ib. 


In the centre of the body is an electric motor 
which propels the tool. The motor is fitted 
with a speed control, so that the correct cutting 
speed can be maintained, and a reversing switch, 
so that straight cuts can be made in either 
direction. When straight cuts are being made 
the machine is run along a light-alloy guide 
track, with the trailing wheel held central by a 
locating screw. When it is desired to cut 
curves, this locating screw is disengaged so that 
the wheel can pivot freely. The second illus- 
tration shows the machine being guided by hand 
to cut out a curved shape. For circles, a radius 
bar is attached to the side of the machine opposite 
the nozzle. 

When cutting straight or circular shapes, the 
nozzle can be accurately aligned by a cross- 
traverse mechanism ; the knurled knob, seen at 
the front of the cutter in the second illustration, 
slides the arm on which the cutter is mounted 
in and out by means of a rack and pinion. The 
arm can be locked in place by a quick-clamping 
mechanism. The nozzle height can also be 
adjusted by rack and pinion, and the nozzle can 
be inclined up to 45 deg. for cutting bevels. 
Angles of inclination are marked on_ the 
clamping head. 

The hoses from the cylinders are attached to 
connectors at the base of the steering handle. 
At the top of the handle is the control lever for 
the cutting oxygen, while the controls for the 
acetylene and the oxygen pre-heating are at the 
forward end where the three hoses leave the main 
body. A guard-plate is fixed to the body to 
protect the driving wheel from the flame. 

The nozzle is the ‘“‘ Cutogen ” one-piece type, 
which is claimed to give very clean cuts. Using 
the proper size of nozzle, }-in. plate can be cut 
at 130 ft. per hour, and 2-in. plate at 40 ft. per 
hour. The light-alloy track provided is 3 ft. 
long and extension pieces can be attached to it. 
All steel parts are oxidised to prevent rusting 
and the light-alloy parts anodised. 





For cutting irregular shapes, the rear W’ eel is 
provided with a steering handle. 
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CORROSION OF STEEL-CORED 
ALUMINIUM CONDUCTORS’ 


METHODS OF MEASURING CORROSION 
By J. S. Forrest, M.A., D.SC., and J. M. Ward, B.SC.* 


When the grid system was designed it was 
decided to use steel-cored aluminium for the 
overhead transmission lines and some 20,000 
miles of conductors were erected between 1928 
and 1933. It was appreciated that difficulties 
might arise from corrosion, and arrangements 
were therefore made to study the rate of dete- 
oration of the mechanical and _ electrical 
properties of conductors operating in various 
atmospheric conditions, and thus enable the 
grvice life to be estimated. The paper sum- 
marises this work and gives the conclusions 
of experience extending over 20 years. 


MECHANICAL METHODS OF 
MEASUREMENT 


In the first series of tests, made in 1934, the 
degree of corrosion was assessed by determining 
how much the ultimate strength of the conductor 
had been reduced. This method is not very 
satisfactory and for the next series of tests, made 
in 1936, it was decided to make measurements 
on the individual aluminium and steel strands, 
a procedure which has been followed ever since. 
The ultimate strength and the elongation of a 
10-in. length of strand were measured and the 
stress-strain curve was recorded. The mean 
percentage reduction in the ultimate strength of 
the outer aluminium strands was generally taken 
as a measure of corrosion; the reduction in 
elongation was also significant and provided a 
sensitive indication of corrosion pitting. 

Recently it has been considered that a more 
realistic measure of the whole conductor can be 
obtained by computing its strength from the 
measurements on the individual aluminium and 
steel strands. The strength of the whole con- 
ductor is taken to be 98 per cent. of the sum of 
the measured strengths of the aluminium strands 
plus 85 per cent. of the sum of the measured 
strengths of the steel wires. If, however, the 
measured strength of the steel strands exceeds 
the specified value for new conductors — a com- 
mon occurrence — the specified value is used in 
the computation. This is to prevent the deterio- 
ration of the aluminium being masked by the high 
strength of the steel. The percentage deteriora- 
tion is then the percentage difference between the 
value computed and the specified strength of the 
complete conductor. A 12 per cent. loss in 
Strength of the whole conductor has been taken 
as the degree of deterioration which sets a limit 
lo service. If the deterioration is confined to 
the aluminium strands and the strength of the 
Steel core is not reduced (the usual case in 
Practice) the limit is reached when the aluminium 
Strands have lost about 30 per cent. of their 
initial strencth, 


ELECTRiCAL AND OTHER METHODS 
An incre: se in electrical resistance can also 


be used as a measure of corrosion and this 
method he; therefore been employed con- 
currently w the tensile tests, although the lat- 
7 Provide he best criteria of deterioration. 
‘ectrical nm Asurements are useful in detecting 
of Pur: in the aluminium and in assessing 
Me reductic in the current-carrying capacity of 
inet et tT’ 1 before the Supply Section of the 
jpatitution C [Electrical Engineers on Wednesday, 
ay 27. _ bridged. 

Dr. For: ‘and Mr. Ward are in the British 

ticity Al. .ority Research Laboratories. 





the line. Neither loss in weight nor the depth 
and distribution of pitting are considered to be 
suitable for assessing conductor deterioration. 

The 132-kV lines have 0-175 sq. in steel-cored 
aluminium conductors with 0-07 sq. in steel- 
cored-aluminium earth wires and nearly all the 
test samples have been taken from these lines. 
Conductors with only a single layer of aluminium 
strands have a bitumen coating on the steel core. 
In all cases the steel strands are galvanised. 

An analysis of the tensile-strength results 
obtained between 1934 and 1949 for line 
conductors showed that for industrial areas the 
mean deterioration for 95 conductors was 7:6 
per cent. with a standard deviation of 4-7 per 
cent. The mean time in service was 15-3 years 
and the mean rate of deterioration was 0-5 per 
cent. per year with a standard deviation of 0-3 
per cent. In coastal areas the mean deteriora- 
tion was 6:2 per cent. with a standard deviation 
of 4-3 per cent. The mean time in service was 
14-7 years, giving a mean rate of deterioration of 
0-4 per cent. per year with a standard deviation 
of 0-3 per cent. per year. With a maximum 
permissible deterioration of 12 per cent. the 
mean service life to be expected is 24 years in 
industrial districts and 30 years in coastal districts. 
About 3 per cent. of the conductors have a life 
of only 5 years and about 13 per cent. should 
have a life exceeding 60 years. With a maximum 
permissible deterioration of 12 per cent. the 
mean expected life for all earth wires is about 
35 years. If, however, the deterioration is 
assumed to be directly proportional to the time 
in service the mean expected life is 50 years. 


TYPES OF CORROSION 

In industrial areas the attack is most severe on 
the outer strands, whereas in coastal areas it is 
on the average of equal severity on both the 
outer and inner strands. The outsides of 
samples of a line conductor, which had been 
nine years in service in an industrial district, 
were heavily coated with a black scale having an 
outer friable layer. When this layer was 
removed a thinner, more tenacious scale flecked 
with greyish patches was left. The outer 
aluminium strands were corroded to such an 
extent that they appeared flat. There was a 
loose greyish-white corrosion product between 
the layers of aluminium strands and between the 
inner layer of aluminium and the steel core. 
Deep elongated pits could be seen under tke 
corrosion product and were distributed fairly 
uniformly over the strands. The galvanising 
had been removed in places from the core, but 
the steel was not heavily attacked. Tests 
showed that the outer aluminium strands had 
tensile strengths varying between 47 and 73 per 
cent. of their original value and an increase in 
resistance varying between 12 and 31 per cent. 
The inner aluminium strands had strengths 
varying between 49 and 89 per cent. of that 
specified and increases in resistance from 3-1 to 
5-5 per cent. The strengths of the steel strands 
varied between 99 and 109 per cent. of the 
specified value. 


CAUSES OF ATTACK 
The attack on the outer surfaces of the con- 
ductors is due to the combined effects of sulphur 
dioxide, moisture and the soluble and insoluble 
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fractions of the solid pollution from industrial 
chimneys. The black deposit on the outer 
surfaces varies in composition from area to 
area, but may contain some carbon, heavy metal 
dusts and a percentage of soluble material. 

Coastal corrosion is essentially electrolytic 
action between the aluminium and the steel 
core, again accompanied by attack between the 
aluminium layers. It takes the form of bulges 
between the steel core and the aluminium strands 
which occur at irregular, but frequent, intervals. 

Analysis of the results from 95 line conductors 
in certain districts has shown that the outer 
strands corrode more rapidly than the inner 
strands. Analysis of 34 results from conductors 
in coastal districts showed that the rates of 
attack on the outer and inner aluminium strands 
were about the same. In some cases, however, 
the inner strands in contact with the steel core 
were corroded much more heavily than the 
outer strands, causing characteristic bulging of 
the conductor. The steel core of all the con- 
ductors examined was found to be in very good 
condition, even when the aluminium had been 
severely corroded. This confirms the electro- 
chemical nature of the attack. 

Steel-cored aluminium conductors appear to 
corrode appreciably faster than larger surfaces of 
aluminium, such as roofs, the stranded nature 
of the conductor and the effects associated with 
the electrical load being held mainly responsible 
for the difference. The latter effects probably 
explain the slower rate of deterioration of earth 
wires compared with live conductors. 

Treatment of conductors with suitable greases 
has been found to be effective in preventing 
corrosion under the worst conditions likely to be 
encountered. The increased costs incurred during 
manufacture and erection are small in com- 
parison with the saving in replacement costs. 

For maximum protection in industrial districts 
complete impregnation, including a thin layer of 
grease on the outside of the conductor, is neces- 
sary. In coastal districts the same treatment 
will give maximum protection, but to keep down 
the cost of erection the layer on the outside may 
be dispensed with, provided that sufficient grease 
is applied to the penultimate layer to squeeze 
through the interstices between the outer strands 
and seal the conductor. Bitumen is not an 
effective corrosion preventive since in time it 
cracks, hardens or disintegrates. 


HOMOGENEOUS ALUMINIUM-ALLOY 
CONDUCTORS 

A homogeneous conductor of aluminium alloy 
of suitable strength and resistivity would not be 
expected to suffer from bulging due to galvanic 
effects. Only one alloy has so far been used for 
this purpose, namely, a heat-treated alloy con- 
taining 0-5 per cent. silicon and 0:5 per cent. 
magnesium, known as Silmalec in this country 
and Aldrey on the Continent. It was thought at 
one time that this alloy had a higher resistance to 
corrosion than aluminium, but later it was 
reported that this was probably due to the 
retention of a film of oil used in the heat treat- 
ment. The results of laboratory tests in a 
corrosion cabinet and exposure tests of single 
strands at Croydon indicate that the resistance 
of Silmalec to corrosion is probably less than 
that of aluminium. Field trials have been 
planned in co-operation with conductor manu- 
facturers to compare the behaviour of Silmalec 
and _ssteel-cored aluminium conductors on 
adjacent lines in an industrial district. There 
seems no doubt, however, that to prevent inter- 
layer and external corrosion of Silmalec con- 
ductors in heavily polluted districts, grease will 
need to be used in the same way as on steel-cored 
aluminium conductors. 
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2,400-H.P. 1,500-volt direct-current main line locomotive, twenty-five of which are being built in this 
country for the Victorian Government Railways, Australia. 


DIRECT-CURRENT LOCOMOTIVES 
FOR AUSTRALIA 
CONVERTIBLE GAUGE AND RHEOSTATIC BRAKING 


The above illustration shows one of the 
twenty-five 2,400-h.p. 1,500-volt direct-current 
mixed-traffic locomotives which are being con- 
structed by the English Electric Company, 
Limited, Kingsway, London, W.C.2, for service 
on the Gippsland main line of the Victorian 
Government Railways in Australia. The loco- 
motives, which are designed so that they can be 
converted from a 5-ft. 3-in. to 4-ft. 84-in. gauge, 
are 60 ft. 10 in. long over the couplers, 9 ft. 3 in. 
in overall width and 13 ft. 9 in. in overall height, 
with the pantograph housed. As will be seen, 
they are of the Co-Co type, the total wheelbase 
being 46 ft. 4 in. and the bogie wheelbase 
14 ft. 4 in. The adhesion weight is 96 tons, 


MECHANICAL CONSTRUCTION 


The underframe and superstructure of these 
locomotives have been designed as an all-welded 
single unit, the panelling of the latter being 
secured in this way to the framing members. 
The drag boxes are also welded and are heavily 
gusseted to withstand severe service. The 
roof sections carrying the pantographs are 
formed into a well and can be removed for the 
installation of the control equipment. 

The three-axle bogies, which are non-articulated, 
are of the double-swing bolster type with drop- 
pattern equalising beams. The axlebox journals 
are fitted with roller bearings, which are carried 
in cast-steel housings. A view of one of the 
bogies showing the centre casting and traction 
motors is given on the right. 

A 400-h.p. nose-suspended traction motor is 
mounted on each axle and the six motors can be 
connected in series, in series-parallel (consisting 
of two groups of three motors in series), or 
in parallel with three groups of two motors in 
series. The control arrangements are such that 
21 power notches are available in series grouping, 
12 in series-parallel grouping and nine in parallel 
grouping. Three weak field notches and a full field 
running notch are obtainable in each group, 
making a total of 12, which can be used 
continuously. 


OPERATING ARRANGEMENTS 


Operation is effected from a master controller 
in each cab, which incorporates a control wheel, 
a reverse lever and a second lever for the rheo- 
static brake. The control wheel enables the 
30 resistance notches, the full-field running 
notches for each motor grouping and the inter- 
mediate and weak-field notches in parallel 
grouping to be selected. The reverse lever has 
“forward,” “‘ reverse,” and “ off” positions, 
as well as other positions whereby intermediate 
and weak field operation can be brought into 
use when the motors are in series or series- 
parallel. These positions can only be selected 
when the control wheel is either on the full series 
or full series-parallel notches. The reverser 
key can only be removed when it is placed in its 
“‘ off ’ position, an operation which also locks 
the control wheel and the rheostatic brake lever 
in their “ off” positions. The rheostatic brake 





Three-axle non-articulated bogie showing centre casting and traction motors. This bovie can be 
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lever has eight notches and is inter! cked gp 
that it can only be operated when ti contro} 
wheel is in its “* off’ position and ti > Teverse 
lever is set for the appropriate di: ction of 
motion. 

In addition to the control equip: .ent jus 
described, each cab includes air brake ar Jj sanding 
valves and push buttons for operating +e panto. 
graph and re-setting the tripping relays, Jp 
addition, there is an instrument panel ujon which 
a speedometer, a motoring ammeter for each 
pair of traction motors, a braking ammeter 
and duplex air-pressure gauges are mounted, 
It also carries lamps to indicate fault conditions 
in the main and auxiliary motor circuits and the 
availability of control current. 

The main resistors, which are in use both 
during motoring and rheostatic braking, are 
mounted on frames and are housed in two heat- 
insulated compartments in the centre of the super- 
structure. The doors of these compartments are 
interlocked so that entry to them is only possible 
when the pantograph is lowered. Each com- 
partment is ventilated by three fans which 
blow air over the resistors and expel it through 
louvres in the roof. 


AUXILIARY EQUIPMENT 


The auxiliary equipment includes a motor- 
generator set consisting of a driving motor, a 
constant-voltage generator and a_ variable. 
voltage exciter. The motor is supplied direct 
from the pantograph at 1,500 volts through iso- 
lating switches. The constant voltage generator, 
which is self-excited, supplies current at 115 volts 
for operating the control equipment and for 
lighting and other auxiliary services. The 
variable-voltage machine provides excitation 
for the traction motors when rheostatic braking 
is in use. Compressed air for operating the 
locomotive and train brakes, the sanding valves, 
pantographs, and _ electro-pneumatic control 
gear is supplied from two compressors, which 
are driven by 1,500-volt motors, while the traction 
motors are ventilated by two motor-driven 
blowers. 

Rheostatic braking is effected by separately 
exciting the traction-motor fields and passing 
current through the resistors to the armatures. 

These locomotives have been designed to give 
a one-hour tractive effort of 28,700 Ib. at a speed 
of 29-5 m.p.h., and a continuous tractive effort 
of 25,200 lb. at 30-4 m.p.h., in both cases with 
full field. The maximum service speed is 
75 m.p.h. and the maximum rheostatic braking 
effort 44,000 Ib. at 35 m.p.h. 


converted from 5 ft. 3 in. to 4 ft. 8} in. gauge. 
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E?ICYCLIC GEARS FOR MARINE 


PROPULSION 
MINIMUM POWER LOSS 


Prototype reduction gearboxes have been 
designed by W. H. Allen, Sons & Company, 
Limited, Queens Engineering Works, Bedford, 
for installation in twin-screw vessels powered by 
uni-directional and non-reversing oil engines. 
Fach is designed to transmit 550 horse-power at 
speeds from 1,000 to 625 r.p.m. when running 
ahead. The power output when running astern 
is based on the propellor law for a given screw 
rotating at speeds from 1,000 to 500 r.p.m. 
Gearing of this basic design, known as Allen- 
Stoeckicht gearing was first described in 
ENGINEERING, vol. 171, page 117 (1951). 

The drawings below show the layout of the 
trains used in each of two designs—star and 
solar. Each gearbox contains a reversing gear 
and a reduction gear. The solar reduction gear 
is of the type in which the sun-wheel is fixed so 
that the input and output shafts rotate in the 
same direction. In the case of the star reduction 
gear the carrier is fixed so that the input and out- 
put shafts rotate in opposite directions. The 
same gear ratio is used in both the solar and 
star gear trains. One gear of each type would 
be required in twin-screw vessels propelled by 
engines having the same direction of rotation. 

The reversing unit in each box operates in the 
following manner. When running ahead a plate 
clutch is engaged which locks the reversing-gear 
sun-wheel and annulus together. The whole of 
the reversing system then rotates and acts as a 
solid coupling between the input shaft and the 
reduction gear. There is no reduction in the 
reversing train when running ahead, and there 
are no idling components to cause a waste of 
energy. For astern running the clutch is released 
and a brake applied; this grips the carrier of the 
reversing train, causing it to behave as a star 
gear. The moving parts of the reduction train 
then rotate in the opposite direction. Since all 
the gears are used directly for astern running, 
the energy loss is again kept to a minimum. 

An auxiliary drive is provided at the input 
end of the box for two gear-type oil pumps. 
One of these supplies oil at a pressure of 250 Ib. 
per square inch to the hydraulic circuit by which 
the clutch and brake are operated and the other 
supplies oil at a pressure of 30 Ib. per square inch 


STAR REDUCTION GEAR 


for the lubrication system. At the output end 
of each unit there is an auxiliary drive for use 
with an electrical tachometer and a pump for 
supplying oil to the moving parts of the gears 
when the shaft is trailing. 


CLUTCH AND BRAKE OPERATED 
HYDRAULICALLY 


The hydraulically-operated brake in each 
reversing unit consists of a number of brake 
shoes arranged around the periphery of a drum. 
At the back of these shoes there is a synthetic- 
rubber seal. Oil pressure on this seal causes the 
shoes to move inwards to contact the brake 
drum. When the oil pressure is released the 
shoes are returned by the action of four springs. 

The clutch consists of several cast-iron and 
steel plates. When the clutch is engaged, 
pressure from the oil system forces the plates 
together and immediately the pressure is released 
a set of coil springs return the plates to the free 
position. 

Both the hydraulic control valve and engine- 
control inter-lock can be seen in the illustration 
above, mounted on top of the outer casing. 
The inter-lock, which is the upper of the two, 
links the engine-throttle valve with the reversing 
mechanism to enable the speed of the engine 
and the direction of rotation of the propeller 
shaft to be determined by the movement of one 
lever. In the vessels for which these gears are 
intended there will be several control positions 
other than the position on each gear, and the 
connection with the other controls will be through 
control tubing. 

The overall length of each gear unit is 
3 ft. 11 in.; the centre height is 1ft. 7 in. from the 
bottom of the sump and 6 in. from the bottom 
of the bearers; and the overall height to the top 
of the gearcase is 2 ft. 84in. The weight of each 
unit, excluding the steel bearers, is approximately 
16 cwt. 


PERFORMANCE TESTS 
A demonstration of two gearboxes of this type 
was recently given at the company’s Bedford 


works. The gearbox incorporating the star- 
reduction train was driven by an Allen marine 
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The hydraulic control valve and engine-control 
interlock are on top of the casing. 


engine having a maximum speed of 800 r.p.m. 
Its output shaft was coupled to the output shaft 
of the solar-reduction gear unit, and the normal 
input shaft of this gear was connected to a 
dynamometer. The engine rotated in a clock- 
wise direction, which was the same direction as 
the two shafts joining the reduction boxes, while 
the dynamometer rotated in the opposite 
direction. The control system of each gear was 
coupled together so that a change of direction in 
one box would correspond to a similar change 
of direction in the other; this arrangement 
enabled the same direction of rotation to be 
maintained in the dynamometer throughout the 
test. 

As the engine speed was less than required, a 
setting was chosen in which the torque was the 
same as that which would be applied to the 
gears in service, and separate drives were 
provided for the lubricating systems. 

During these tests 440 horse-power was trans- 
mitted at 800 r.p.m. in the ahead direction, which 
was equivalent to a service rating of 500 horse- 
power plus 10 per cent. overload at 1,000 
r.p.m. For astern running 225 horse-power 
was transmitted at 800 r.p.m.— equivalent to 
282 horse-power at 1,000 r.p.m. 
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cases where the output shaft must normally run 
in the same direction. However, 








The pedestrian-controlled electric-battery pallet 

truck shown here is capable of lifting loads of 

3,000 Ib. and incorporates a charging device and 
a regenerative system. 
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This industrial and airport freight tractor can 
operate for nearly 10 hours on one gallon of fuel. 





This fork-lift truck has a fixed mast and a 
tilting fork. It is claimed to be more stable 
than models with the familiar tilting mast. 
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MECHANICAL HANDLING VEHICL 3S 
ARMY’S PLANS ANNOUNCED AT OPENING OF FAC™ ORY 


Three recent additions to the range of materials 
handling equipment made by Lansing Bagnall, 
Limited, Kingsclere-road, Basingstoke, Hamp- 
shire, were demonstrated during a ceremony 
held to mark the opening, on January 21, of 
an extension to their works. The opening 
ceremony, which was well attended by represen- 
tatives of industry, Government departments 
and the Services, was performed by General Sir 
Ouvry L. Roberts, Quartermaster General to the 
Forces, who, in his speech, remarked that the 
Army was becoming increasingly dependent 
upon mechanical handling methods for dealing 
with its supplies. 

The General said that in Army warehouses 
and factories the shortage of labour was 
becoming very acute and, to overcome this 
difficulty, a sum of money approaching £2,000,000 
was to be spent next year on materials handling 
devices. It was hoped that the handling equip- 
ment used by industry would prove equally 
suitable for Service purposes, and military 
requirements were, wherever possible, to follow 
commercial design. A demonstration of the 
problems at present confronting the R.A.O.C. 
and the R.E.M.E. was to be held at Chilwell in 
May this year. 


FACTORY BUILT IN FIVE MONTHS 


The chairman at the luncheon given on the 
occasion of the opening was Mr. John R. Sharp, 
a director of the company, who reported that 
the new building had been completed in less than 
five months. It was of Glover reinforced-concrete 
construction and consisted basically of a series 
of arches formed by pairs of symmetrical 
members each comprising both wall strut and 
roof beam. This design made possible an 
uninterrupted clearance of 14 ft. at the eaves 
and 28 ft. at the ridge. At both ends of the 
factory were suspended offices, which, being 
unsupported by columns, did not encroach upon 
floor space. 





Mr. Sharp announced that since pr duction 
in the new extension had begun, the c npany’s 
output in one week was greater than it ad been 
in the whole of the first year after the war, 

Among other items of plant installed in the 
extension are paint spray booths ino: porating 
water-flow fume removers. At the rear of 
each chamber is a large cylindrical surface over 
which water circulates ; a substance known as 
“ Detac,” made by the Pyrene Company 
Limited, Great West-road, Brentford, Middlesex, 
which is dissolved in the water, causes the 
particles of paint to coagulate and the residue is 
then periodically skimmed from the surface of 
a receiving tank. 

After a tour of inspection of the factory and 
plant, a demonstration of Lansing Bagnall 
materials handling equipment was given. The 
items displayed included fork-lift trucks, pallet 
and stillage trucks, tractors and trailers, jack 
trucks and lift trolleys. Compactness and 
manceuvrability were noticeable features of the 
designs. 

Special attention was paid to these qualities 
in the design of the Model PP230 pedestrian 
controlled battery electric pallet truck, shown 
in an accompanying illustration. An advance 
specification of this vehicle claims for it a 
capacity of up to 3,000 lb. and emphasises the 
ease with which it can negotiate narrow gangways 
and openings. Immediate access to the charger, 
hydraulic and drive units is provided by removal 
of the front guard plate. Re-charging may be 
accomplished from any 200/250-volt alternating- 
current plug, and the exchange of batteries is 
quickly effected by means of the forks, so that 
no hoist or other equipment is required. 

The battery charger incorporates a Westing- 
house selenium rectifier and is built into the 
truck so that charging may be carried out by 
plugging a lead from a standard mains supply 
into the vehicle. A cut-out device ensures that 


the charging current is automatically switched 


The Glover reinforced-concrete construction of the new factory is seen in this interior iew. 
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This Diesel-engined tractor has been designed 
for hauling luggage trailers at airports, for 
which purpose it has a high top speed. 


off as soon as the batteries are fully charged. 
The truck cannot be driven while the charging 
lead is in place. 

The speed of the truck is controlled by means 
of two push-buttons situated in the handle head, 
one for the forward and the other for the 
reverse direction. Five speeds, the highest of 
which is 4 m.p.h., can be selected according to 
the pressure applied to the button. An interlock 
prevents the buttons being operated together 
and the brake acts automatically when the control 
handle is released. The maximum steering arc 
of the driving wheel is 200 deg. and split trailing 
wheels are provided to prevent wheel drag and 
floor wear on sharp turns. 

The power lift is regulated by means of a two- 
way lever, which operates the pump motor 
contacts for raising and releases a hydraulic 
valve for lowering the forks. The lifting force 
is applied through two heavy-duty jacks. A 
mechanical linkage automatically returns the 
control lever to neutral at the end of the lift. 


BATTERY REGENERATIVE SYSTEM 


In order to economise in electric power and to 
reduce wear on the mechanical brake, this truck, 
like other Lansing Bagnall electric vehicles, 
employs a regenerative and rheostatic braking 
system. This device limits the speed of the 
truck on descending slopes and provides a drag 
brake for manceuvring; at the same time it 
returns power to the battery. 

The overall dimensions of the pallet truck are: 
height 304 in., width 28 in., and length 534 in. 
with 36-in. forks. The standard fork lengths 
ae: 36 in., 40 in., 48 in. and 60 in. and the 
height of the lift is 6 in. 

Also demonstrated was the recently developed 
Model TD200 industrial and airport freight 
tractor. It is a two-seat vehicle, powered by a 
horizontally-opposed two-cylinder Diesel engine, 
and is designed to haul trailers at docks, 
railway terminals and industrial sites. Several 
Versions of it are made; one, primarily for airport 
se, has a governed top speed of 20 m.p.h. and 
4 Sustained drawbar pull of 1,100 lb. Other 
Variations h-ve lower speeds but greater towing 
capacity in approximately inverse proportion. 
Running co:ts are low and it is claimed that up 


1010 opera: 1g hours may be completed on one 
gallon of fi -, 
Two Ob: ‘vations were suggested by this 
es The first was that, no matter 
: 1¢1i 2 Diesel-powered vehicle, it is less 
Suitable for ° 


door use than an electrically driven 
» O' 1g to the accumulation of exhaust 

mes. Th  <econd was that a saving in time 
might be ac’ -ved in freight tractor operation if 


automatic ¢. plings between truck and trailer 
Were introd... d. 


TILTING FORK 


An interesting modification to the normal 
type of fork-lift truck is a version, shown at the 
opening ceremony, with fixed mast and tilting 
fork. Since the lateral movement of the centre 
of gravity of the load is very much less with 
a tilting carriage than with a tilting mast, the 
stability of the truck is considerably greater. The 
model demonstrated was capable of a forward tilt 
of 3 deg. and a backward tilt of 10 deg. and these 
movements were controlled by twin hydraulic 
valves. A further improvement on earlier ranges 
of fork-lift trucks is a reservoir return pipe above 
the ram which eliminates the possibility of an 
oil leak damaging goods in transit. 


Two other appliances displayed were a bomb 
trolley with a novel elevating mechanism, the 
action of which consisted of a linked A-frame, 
constructed in such a way that, as the legs were 
drawn together, the bomb cradle was lifted; and 
the high-speed airport tractor, made for B.O.A.C., 
which is illustrated on this page. It is said to 
have been designed, built, tested and demon- 
strated in three weeks. Also shown were fork 
extensions for pallet trucks and a clamping 
attachment for lifting rigid loads unsuitable for 
normal fork-lift methods. 
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FLEXIBLE DUCTING 


For use in ventilating plant and fume extraction, 
a form of flexible ducting known as Spiratube, 
developed in the United States during the second 
World War for portable ventilation on ships 
is now being manufactured in the United 
Kingdom by Flexible Ducting Limited, Maryhill, 
Glasgow. Spiratube consists of a helix of high- 
carbon spring steel covered by cotton, glass or 
rayon fabric. The latter is impregnated and 
coated with rubber, neoprene or polyvinyl 
chloride. 


Spiratube is strong and light in weight, and is 
resistant to the effects of vibration and corrosion. 
It is non-kinkable and is available in standard 
lengths of 25 ft., in diameters from 3 in. to 
30 in. For transportation, it ‘‘ concertinas ”’ to 
a length of just under 4 ft. 


FORD-ENGINED 
GENERATING SET 


The 25-kVA “* power pack ”’ shown below, which 
has recently been introduced by A. C. Morrison 
(Engineers), Limited, Cliff Works, Burton-on- 
the-Wolds, Loughborough, incorporates a modi- 
fied version of the Fordson-Major Diesel engine 
and a square-path generator of a type recently 
developed by the Brush Electrical Engineering 
Company, Limited. 

The makers state that a Fordson engine was 
chosen because of the excellent servicing facilities 
existing in almost every part of the world. It has 
four cylinders, and is fitted with Simms fuel- 
injection equipment. The injectors are of the 
four-hole type spraying directly into the cylin- 
ders. The cubic capacity is 220 cub. in., and the 
power output, based on the 12-hour rating and 
corrected to B.S. 649 : 1949, is 34 brake horse- 
power at 1,500 r.p.m. The normal fuel con- 
sumption is 14 gallons per hour. As can be seen 
from the illustration, a radiator cooling system 
has been fitted. The fuel tank holds 15 gallons, 
and the starting system uses a 12-volt battery. 

The square-path alternator in the standard pack 
is self-exciting and self-regulating, and its arma- 
ture shaft runs in ball and roller bearings. 
Class ““A” insulation to tropical standards is 
used, and the design is such that the inherent 
voltage regulation is + 5 per cent. from a power 
factor of 0-8 to unity. For a fixed power factor 
the regulation improves to + 24 per cent. 

A flexible coupling links the engine driving 
shaft to the rotor. A canopy consisting of 
sheet-metal pressings can be fitted completely 
to enclose the set. Alternatively, a skid type of 
base frame can be fitted. 

The instruments for controlling the motor and 
alternator are arranged on two separate panels, 
each of which is mounted at its respective end. 
Three ammeters, one voltmeter and phase- 
selector switch, a hand field-regulator and an 
iron-clad fuse are provided for the alternator. 
On the engine-control panel an ammeter, oil- 
pressure gauge and water-temperature gauge are 
mounted. In place of the alternator described, 
a ‘“‘Magnicon” or other type of externally- 
regulated generator can be fitted. 





A Ford Diesel engine is used in this 25-kVA ‘* power pack. ’’ 
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TRANSONIC WIND TUNNEL 


CO-OPERATIVE DEVELOPMENT FACILITIES FOR 
AIRCRAFT INDUSTRY 


Work has commenced, at a site near Bedford, 
on a large transonic wind tunnel capable of 
testing models at a Mach number of up to 1-3, 
i.e., 1,000 m.p.h. at sea level. The tunnel has 
been designed by the Aircraft Research Associa- 
tion, a co-operative organisation formed by 
14 British aircraft firms, for development work on 
new designs, in order to relieve some of the 
pressure on Government wind-tunnel research 
facilities and to enable the latter to devote more 
time to fundamental research. It is expected 
that the tunnel will be completed in about two 
years. An artist’s impression of the completed 
installation is shown below. 

The tunnel will have a working section 9 ft. 
wide by 8 ft. high, and will be able to test models 
of from 3 ft. to 5 ft. span. It will be driven by 
electric motors, and a total of some 35,000 h.p. 
will be required at full load, taken directly from 
the 132-kV grid system. Since the tunnel 
was required quickly, complication in the design 
has been avoided wherever this was possible. 
Provision has also been made on the site for a 
smaller tunnel capable of testing models at up to 
Mach 2:5. 

The tunnel is of conventional design, using a 
closed circuit with a contraction ratio of 11 to 1 
and diffuser angles of about 54 deg. total cone 
angle. It is to be constructed in welded steel, 
and octagonal sections will be used over most 
parts of the circuit to simplify construction. 
A small pressure range of about 0-2 atmosphere 
above or below atmospheric pressure can be used 
to enable the Reynolds’ number, the load on the 
models, and the power required to drive the 
tunnel at a given Mach number to be varied. 
The additional expense and complication of 
making the tunnel capable of operating over a 
wider pressure range was not thought to be 
justified. 


TUNNEL SPEED VARIED BY FLAPS 
ON GUIDE VANES 


The main fan drive for the tunnel consists of 
a two-stage fan of 21 ft. diameter with 20 blades 
to each stage. The blades will be made from 
laminated mahogany and bolted to a metal hub. 
Provision is being made for a static adjustment 
of the blade angles over a small range to enable 
the power required to be adjusted to suit the 
revolutions per minute of the driving motor. 
Flaps are also to be put on the pre-rotation vanes 
to control the amount of twist put in the air- 
stream upstream of the fan. These flaps will be 
adjustable while the tunnel is running and will 
enable the power input, and hence the tunnel 
speed, to be altered over a small range without 
any change in the fan speed. 

The fan is to be driven by a 25,000-h.p. slip- 
ring induction motor with a Ward Leonard 
controlled direct-current motor of 1,500 h.p. 
coupled to it. Coarse control of tunnel speed 
is obtained by acjustment of a liquid resistance 
coupled to the retor of the alternating-current 
motor, but fine control is obtained by using the 
Ward Leonard control on the direct-current 
motor. This method of composite drive is one 
which has been used with some success on 
American tunnels and makes it possible to hold 
the speed of the fan to within 0-1 per cent. 
The direct-current motor has a large torque at 
low speeds and will be used to start the fan, the 
alternating-current motor being switched in when 
the fan has reached about 200 r.p.m. This 


avoids the large starting surge usual with an 
induction motor. 

Provision is being made in the design for the 
addition of a further alternating-current motor 
and two more stages on the fan to increase the 
power input in the tunnel, if required. In 
addition to the main power drive there is a 12- 
stage axial compressor with a 10,000-h.p. motor. 
This will enable a smaller supersonic tunnel with 
a working section about 24 ft. square to be run 
up to a Mach number of about 2:5 or slightly 
above. 


COOLING AND DRYING 


Since the tunnel is a closed circuit, the heat 
equivalent to the power put into the tunnel has 
to be extracted from the air stream. This will 
be done by a large cooler in the air stream, 36 ft. 
wide by 30 ft. high, consisting of banks of copper 
tubes and fins. Water is circulated through the 
copper tubes, removing the heat from the air and 
keeping it at not more than 25 deg. C. above the 
outside air temperature. The water is cooled in 
a forced-draught cooling tower, the maximum 
water circulation rate for the whole plant being 
about half a million gallons an hour. Some 
water is lost by evaporation in the cooling tower 
and this loss has to be made up. To avoid 
deposits on the inside of the cooler tubes, this 
make-up water will be treated to remove the 
hardness salts. 

The humidity in the air must be controlled to a 
low value, otherwise condensation shocks appear 
in the working section and upset the flow over 
the models. All the air entering the tunnel 
circuit must therefore pass through an alumina 
dryer to remove most of the moisture. The aim 
is to run the tunnel with a moisture content of 
less than 0-001 Ib. of water per lb. of air, 
i.e., about 10 per cent. of the maximum summer 
humidity. 


MODELS PRE-ERECTED ON 
SUPPORT BALANCE 


As has now become almost standard practice, 
electrical resistance strain gauges will be used for 
measuring the forces on the models. It is 
planned to test complete models and _ half 
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models mounted on the floor of th= 


tunnel, 
To enable these models to be changec quickly, 
a system of model “carts” has been ‘esigneg 


which can be wheeled into the tunnel with the 
model already mounted on its balence ang 
supporting rig. 

Since a large number of results can be obtained 
in a short time, automatic computatic : will be 
used as far as possible, so that the time taken to 
produce the correct results is reduced to the 
minimum. 

In addition to the tunnel and its associated 
motor house, compressor house, observation 
room, etc., a workshop will be provided to 
enable some of the models to be constructed, 
These models will be made from solid light alloy 
or even, in some cases, steel. To ensure that 
the tunnel will give the designer the information 
he requires at a sufficiently early stage, methods 
of shortening the time of model construction 
are being investigated. 

When it is finally completed, the tunnel will 
employ a total staff of 80 to 100 people, and will 
probably be run on double shifts. It is expected 
that it should be possible to test up to at least 
30 models in a year. 

The architects for the buildings are Messrs, 
Ley Colbeck and Partners, Palmerston House, 
Bishopsgate, London, E.C.2 ; the main building 
contractors are Messrs. Robert M. Douglas 
(Contractors), Limited, 395, George-road, 
Erdington, Birmingham, 23 ; the main electric 
power drive is being supplied by the English 
Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2 ; and the tunnel shell 
is being built by Moreland, Hayne and Company, 
Limited, 30, Goswell-road, London, E.C.1, and 
G. A. Harvey and Company (London), Limited, 
Woolwich-road, London, S.E.7. 


x &k * 


LIGHTING COMPETITION 


Dow Memorial Prize 


The conditions for the Dow Memorial Prize 
Competition for 1954 have been issued by the 
Illuminating Engineering Society, 32, Victoria- 
street, London, S.W.1 The subject is the layout, 
lighting, decoration and furnishing of a dining 
room and cocktail bar in a city hotel. Forms 
of application for entry may now be obtained. 
The prize, of which the value is £75, was 
founded in memory of John Stewart Dow who, 
on his death in 1948, had been associated with the 
Illuminating Engineering Society since 1909. 


A drawing of the transonic wind tunnel which is to be built for the use of fourteen British ai: -raft firms 
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LONDON’S WATER SUPPLY 
FIFTY YEARS’ PROGRESS 


The report* of the Metropolitan Water Board 
for the year ended March 31, 1953, is the fiftieth 
which has been published and marks the jubilee 
of the Board. In view of this, a brief history is 
given. The Board, on which some 70 public 
bodies are now represented, took over the 
undertakings of eight statutory water companies 
which had come into existence over a period of 
nearly 300 years. The claims of the companies 
for compensation amounted to £50,939,898; 
the award made and other expenses resulted in 
the cost of acquisition being £46,939,258. 
Present provisions will extinguish this debt by 
the year 2003. 

The Board inherited a large number of engi- 
neering works of great diversity, and various 
schemes in process of being carried out. In the 
50 years many of the old works have been 
remodelled and new machinery installed, new 
filtration works have been constructed and 
reservoirs built. The total capital expenditure 
on new works has been £28,600,000 and exten- 
sions or alterations now in progress will cost 
£8} million. The adequacy of the sources of 
water available to an authority directly serving 
a population of 6,437,700 and giving bulk sup- 
plies to a number of outside bodies is a matter 
of the first importance. Commissions in 1893 
and 1899 reported that the Rivers Thames and 
Lee would furnish adequate supplies for the 
future, and the long-term policy of the Board, 
in accordance with these recommendations, has 
been to provide storage which would conserve 
water when supplies were ample and_ tide 
over periods of low-river flow. The King 
George’s reservoir at Chingford was com- 
pleted in 1913, the Queen Mary reservoir at 
Littleton in 1925, the King George VI at Staines 
in 1947 and the William Girling at Chingford in 
1951. These have together increased storage 
capacity by 17,000 million gallons. The Board 
holds powers for the construction of further 
reservoirs. 

With water drawn from rivers passing through 
areas in which considerable residential and 
industrial development has taken place, the 
question of purity of the supply demands much 
attention. The filtering arrangements are exten- 
sive. There are 165 slow sand filters, 95 primary 
filters, 12 mechanical filters and five rotary 
strainers. The water is chlorinated, and at five 
filtration and 20 well stations contact tanks are 
now in operation. Chlorine is added at the 
entrance to the tank to destroy any undesirable 
bacteria, excess chlorine being neutralised by the 
soluble organic matter present in all surface- 
water supplies. The water in the mains is free 
from taste or from residual chlorine which can 
be detected by consumers. Of 11,394 samples 
of water from filtration stations and wells, 99-8 
per cent. contained no Bact. coliin 100 ml. The 
well water is of such high quality that chlorine is 
added only as a precautionary measure. 


SYNTHETIC DETERGENTS 

The condition of the River Lee gives rise to 
some anxic'y. Objectionable tastes in the water, 
Particular’. in the autumn and winter months, 
have resu ed in complaints from consumers. 
Careful v...ch on the nature of the supply and 
the empi.ment of remedial measures have, 
however, =n instituted to deal with this matter. 


The incre ng use of synthetic detergents for 
domestic ; poses is another cause of anxiety. 
Page itan Water Board: Fiftieth Annual Re- 
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The sewage works are unable completely to 
remove these substances, and as a result excessive 
foaming is occurringin rivers. It isnot considered, 
however, that the Board’s waters are in any 
immediate danger from these materials. The 
whole question of what action, if any, should 
be taken in connection with the use of synthetic 
detergents is now being studied by a committee 
set up by the Government. 

It is stated that measures taken by the sewage 
authorities concerned, and the Lee Conservancy 
Catchment Board, have resulted in a general 
improvement in the chemical and physical 
quality in the River Lee, in the upper reaches, 
in recent years. The extensive housing and 
industrial development being carried out in the 
area concerned would appear likely to have 
important bearing on future conditions. The 
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CENTENARY OF THE 
WATT CLUB 


The Heriot-Watt College, Edinburgh, so well 
known as a training centre for engineers, had its 
beginning in 1824 in the nation-wide desire to do 
honour to the memory of James Watt, who had 
died five years previously. In July of that year, 
at a meeting held in Edinburgh, it was resolved to 
commemorate him by the erection of “an 
edifice . . . appropriate to his name and charac- 
ter . . . to be employed for the accommodation 
of the School of Arts and to promote the interests 
of the class from which he sprang.” The 
quotation is from an address delivered in 1949 
by the then Principal of the College, Dr. J. 
Cameron Smail, to the Watt Club, which has 
been associated with the College since 1854 and 
which celebrated its centenary on January 22 by 
a dinner, held in Edinburgh. 

It was, in fact, almost as much a commemora- 
tion of the educational foundation itself, for it 
was not until 1851 that the Watt Institution and 
School of Arts, as it was then called, was estab- 
lished by the purchase of the premises of the 
existing School of Arts ; and three years more 
elapsed before the project was completed by the 
unveiling of a statue of James Watt, by Peter 
Slater. 

On the evening of that day, May 12, 1854, a 
large party of students held a dinner party, at 
which an Edinburgh jeweller, J. E. Vernon- 
presumably an alumnus of the School of Arts — 
proposed the formation of a club “to bring 
together the students of all years and to sup 
together on the anniversary of the birth of James 
Watt, being the 19th of January. The Watt 
Club was thus founded and the baton of office, 
presented by J. E. Vernon, with its silver rings, 
bears the names of the Presidents for each year 
since that time.” Again, the quotation is from 
Dr. Smail’s address, and appropriately so, for it 
was he who, after the Club had been allowed to 
lapse into a state of suspended animation in 
1909, revived it in 1936 and was mainly re- 
sponsible for infusing into it the vigour that it 
now displays. The membership at December 31, 
1953, was 573, a figure which has since been 
augmented. 

The chair was taken at the centenary dinner 
by the retiring President, Councillor H. A. 
Brechin, O.B.E., F.R.I.C.S., who, in the course of 
the proceedings, installed as his successor Colonel 
Douglas A. Foulis, D.S.0., O.B.E., D.L., and 
handed over to him the century-old silver baton. 
The new President then proposed the toast of 
** The Memory of Watt,” which was drunk in 
silence. Other toasts followed, the speeches were 
too numerous to permit of quotation, but they 
were uniformly of a quality appropriate to the 
occasion. During the evening, a presentation of a 
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drainage from the new towns and extensions at 
Hatfield, Welwyn Garden City, Stevenage and 
Harlow, is to be diverted to a new sewage 
disposal works at Rye Meads. The report 
states that it is hoped that the effluent from these 
works will be successfully discharged in the 
gravel locally, so becoming purified by natural 
agencies and made available to replenish the 
underground water supply. If the gravels prove 
incapable of absorbing so large a volume of 
effluent, the Ministry has undertaken to construct 
a main outfall sewer to convey the effluent to 
an outfall at a point below the Board’s intakes. 
It is clear that the extensive urban developments 
taking place in Hertfordshire and the neighbour- 
ing part of Essex may ultimately have unfavour- 
able repercussions on one of the sources of 
London’s water supply. The report implies this 
when it suggests that there may be no further 
deterioration in the quality of Lee water “ pro- 
vided that some limit is placed upon housing 
and industrial development of the valley in 
the future.” 


* 


gavel and striking block was made to the President, 
on behalf of the students of the Heriot-Watt 
College, by Mr. Aksel W. Nordstrom, repre- 
senting the first branch of the Club, recently 
formed in Oslo, Norway, and Mr. Lockhart 
Taylor, President of the Students’ Representative 
Council. It may be added that it is proposed to 
add a medal for chemistry to those for mech- 
anical and electrical engineering, the annual 
award of which, to distinguished students of the 
College, is one of the objects of the Club. 


x k * 


THE INCORPORATED 
PLANT ENGINEERS 


The second annual dinner of the Incorporated 
Plant Engineers was held at the Café Royal, 
London, W.1, on Friday, January 29, the chair 
being taken by the President, Mr. J. C. Veale, 
M.Eng. The toast of “‘ The Institution” was 
proposed by Sir Hubert Houldsworth, Q.C., 
chairman of the National Coal Board, who 
remarked that, while their role might appear to 
be suffering some encroachment by the produc- 
tion engineer, in fact, the Incorporated Plant 
Engineers held a unique position. It was a very 
important one, too, for it rested with them to 
instil into the younger men a proper appreciation 
of the plant, of all kinds, on which economic 
recovery depended, and of the need for greater 
efficiency, especially in the utilisation of fuel. 
The plant engineer was a key figure in the 
nation’s economy. Waste should always be 
condemned, but waste of a vital commodity like 
coal, which was won at such a heavy cost of life, 
limb and health, was particularly reprehensible. 
The National Coal Board had much to do to put 
its own house in order, but in the past two years 
it had reduced its own consumption of solid 
fuel by 800,000 tons. 

The President, in his reply, emphasised the 
variety of knowledge and experience that came 
the way of the plant engineer and, in present 
circumstances, that was expected of him. Sir 
Charles Ellis, F.R.S., and Sir John Cockcroft, 
F.R.S., both of whom replied to the toast of 
“The Guests,” proposed by Sir Henry Wilson 
Smith, K.C.B., spoke of the power problems 
of the future. For the next 20 years at least, 
said Sir Charles, the burden of producing the 
necessary supply of British thermal units must 
continue to be borne by coal, but atomic energy 
would set the standard for other fuel uses. Sir 
John Cockcroft drew attention particularly to the 
fact that Canada and Sweden, which had done so 
much to develop their hydro-electric power, 
were already finding a shortage of electricity, so 
rapidly had the demand increased. He had 
great faith, however, in the ability of the younger 
generation to face such problems as they arose. 
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RESEARCH AND 
TRAVELLING 
FELLOWSHIPS 


Particulars of research and travelling fellowships 
recently announced are given below. 


MOND NICKEL 


The main object of the Mond Nickel Fellow- 
ship scheme is to enable selected applicants of 
British nationality and educated to university 
degree or equivalent standard to obtain additional 
training and wider experience in industrial 
establishments, at home or abroad. Thus, if 
they are subsequently employed in executive or 
administrative positions in the British metallur- 
gical industries, they will be better qualified to 
appreciate the technological ’ significance of 
research and to apply its results. The Fellow- 
ships Committee now invite applications for the 
award of Fellowships in 1954. 

There are no age limits, though awards will 
seldom be made to persons over 35 years of age. 
Each Fellowship will occupy one full working 
year. It is hoped to award five Fellowships 
every year, each having an approximate value 
of £900 to £1,200. Applicants will be required 
to define the programme of training in respect 
of which they are applying for an award, as 
well as particulars of their education, qualifica- 
tions and previous career. Full particulars and 
forms of application can be obtained from the 
secretary, Mond Nickel Fellowships Committee, 
4, Grosvenor Gardens, London, S.W.1. Com- 
pleted application forms will be required to 
reach the secretary of the committee not later 
than June 1. 


UNITED STATES RESEARCH 


The first appointments to the United States 
Research Fellowships, instituted last year, with 
funds provided by the American Government 
through its Foreign Operations.Administration, 
have now been made. The Fellowships have 
been awarded by the National Academy of 
Sciences, Washington, on the nomination of the 
Royal Society. The recipients are Dr. G. N. 
Lance, B.Sc., of Dorking, employed by Hawker 
Aircraft Ltd., who will work on problems in 
unsteady supersonic aerodynamics at the Univer- 
sity of California under Professor John Miles ; 
and Mr. S. H. Parker, B.Sc., of University 
College, Leicester, who will carry out research 
in physical-organic chemistry at the Massa- 
chusetts Institute of Technology under Professor 
Gardner Swain. It will be recalled that the 
Fellowships are awarded to enable a number 
of outstanding young scientists from Europe to 
work in the United States for up to two years in 
order to study and gain experience in American 
research institutions. 


MINING AND METALLURGY 


A limited number of travelling fellowships will 
be offered by the Institution of Mining and Metal- 
lurgy to members of the teaching staff of univer- 
sities and approved schools of mines and metal- 
lurgy in the United Kingdom, to enable them to 
visit important mining and metallurgical centres 
and research establishments in the 1954 long 
vacation. Applicants should be 30 years of 
age or over, and should be engaged in the teach- 
ing of mining engineering, extraction metallurgy, 
or economic geology. The tenure and value of 
each fellowship will be decided according to 
individual requirements, but in general, the 
tenure will not exceed three months and the 
value will not be greater than £500. The award 
is intended to meet the travelling expenses of 
the Fellow. 

Forms of application for these fellowships may 
be obtained from the secretary, the Institution 
of Mining and Metallurgy, Salisbury House, 
Finsbury Circus, London, E.C.2, to whom they 
should be returned after completion not later 
than March 1. It is hoped that it may be 
possible to make similar awards in 1955. 


THE WORLD’S 
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SHIPBUILDING 


HIGH PERCENTAGE OF TANKERS 


The steamers and motorships under construction 
in the shipyards of Great Britain and Northern 
Ireland, on December 31, 1953, totalled 313 
vessels, making together 2,173,709 gross tons. 
This represented a decline of only 16,620 tons 
as compared with the figure for September 30, 
1953. The totals for the end of 1953 were made 
up of 132 steamers comprising 1,107,136 tons 
and 181 motorships aggregating 1,066,573 tons. 
It is pointed out in the shipbuilding returns of 
Lloyd’s Register of Shipping for the quarter 
ended December 31, 1953, that of the totals, 
88 ships, making together 650,563 tons, were 
undergoing fitting out afloat, and 225, com- 
prising 1,523,146 tons, had still to be launched. 
Moreover, 55 ships totalling 334,451 tons were 
commenced during the quarter, 55 aggregating 
366,145 tons were launched and 57 making 
together 363,687 tons were completed. Oil 
tankers under construction on December 31, 
comprised 98 vessels aggregating 1,151,404 tons, 
a decline of 27,122 tons from the figure for 
September 30, but representing 53 per cent. of the 
total tonnage of shipping under construction in 
this country. 


ABROAD 


The vessels under construction abroad on 
December 31, 1953, totalled 823 steamers and 
motorships having an aggregate gross tonnage of 
4,121,167. This was an increase of 320,067 


tons over the figure for September 30. The 
leading shipbuilding countries oversea. and the 
tonnages they are building are: sermany 
633,904, the United States, 555,782, the Nether. 
lands, 490,989, France, 423,081, Swedei:, 408,74, 
Japan, 381,807 and Italy, 352,404. All other 
countries had totals of less than 200,000 tops, 
As has been the case for a long time past, however 
no figures are available for China, Poland and 
Russia. During the December quarter, 265 ships 
comprising 1,292,343 tons were commenced in 
overseas shipyards; 252 vessels making together 
1,129,163 tons were launched and 240 ships 
totalling 985,289 tons were completed. 


OIL TANKERS 


The returns show that there were 305 oil 
tankers, totalling 3,548,907 tons and made up 
of 141 steamers comprising 2,053,066 tons and 
164 motorships amounting to 1,495,841 tons, 
under construction in the shipyards of the 
world on December 31. The total was greater 
by 159,792 tons than the comparable figure for 
September 30. Of these vessels, 72 (making 
together 863,984 tons) are for registration in 
Great Britain and Northern Ireland, 52 (542,240 
tons) are for Norway, 25 (432,389 tons) for 
Liberia, 21 (335,952 tons) for the United States, 
23 (293,622 tons) for Italy, 20 (256,285 tons) for 
France, and 12 (191,880 tons) for Panama. 


RECRUITMENT OF MINING ENGINEERS 
OPENINGS FOR STUDENTS 


Though the membership of the Institution of 
Mining Engineers has been increasing as a 
whole during the past three years, there has been 
a marked decline in the number of enrolled 
students. This decline, the circumstances of 
the mining industry — particularly coal mining — 
and the means that might be adopted to attract 
young professionally-trained engineers into coal 
mining, were the subject of the presidential 
address of Mr. Noel E. Webster, O.B.E., M.C., 
to the Institution of Mining Engineers, delivered 
in London last week. 

Remarking that the British coal-mining 
industry, in the form of the National Coal 
Board, was probably the largest commercial 
undertaking in the world, Mr. Webster went on 
to quote some statistics giving the percentage 
of employees with higher education or advanced 
training in different industries. For the aircraft 
industry, this figure is as high as 16 per cent. ; 
for coal mining the figure is only 2 per cent. - 
this in spite of the figure of 8 per cent. for 
quarrying and other sections of the mining 
industry. From these figures, Mr. Webster 
drew the conclusion that there existed many 
openings for men “capable of training for 
logical assessment and unemotional reasoning.” 
Furthermore, there was no fear of unemploy- 
ment for young entrants for, even paying regard 
to the ultimate expectations concerning atomic 
energy, other primary sources of power and the 
rapid extension of the gas turbine and other 
forms of combustion techniques, the United 
Kingdom would continue to need the maximum 
amount of coal that could be produced efficiently 
from its mines for all of the 200 years that the 
country’s coal reserves were likely to last. 


The student should be attracted to the industry 
by the need for active and well-trained minds 
for the increasingly complex field of management 
— an art which demanded, in its modern concept, 
not only ability to deal with his fellow men, 
but the broad understanding and appreciation 
of the intensely interesting and constantly 
changing field of technical equipment. This 
field was not merely changing; it was also ever 
widening with increasing rapidity, thereby 
affording a tremendous opportunity to the young 
man well trained in any branch of engineering, 
particularly mining. 
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ELECTRICITY SUPPLY 
IN DECEMBER 


6 per cent. Corrected Increase 


During December, 1953, 5,933 million kWh 
were sold by the British Electricity Authority t 
the Area Boards, a decrease of 0-3 per cent. over 
the output in the same month of 1952. When 
corrected for the weather and the number of 
working days, this decrease becomes an increas¢ 
of 6-1 per cent., the weather having been much 
warmer and there having been more effective 
working days than a year earlier. The sales 
during the year ended December 31, 1953, 
amounted to just over 59,500 million kWh. 
The amount of electricity sent out by ‘he Area 
Boards during the month was also 5,933 million 
kWh. Supplies to the “mainly incustrial 
areas increased by 1-8 per cent., while ‘hose t0 
the “‘ mainly non-industrial ” areas dec: -ased by 
4-6 per cent., compared with the corre: ponding 
figures for December, 1952. 
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Labour Notes 


SECURING BETTER 
RELATIONS IN INDUSTRY 


The view, that only by departing from the 
“grab all you can get * policy could industrial 
relations be adequately improved, was recognised 
as a sound principle by Mr. Wilfrid Burke, 
chairman of the Labour Party, in a political 
broadcast last Saturday. He said that there had 
been such a long period of industrial peace since 
the war that many people had begun to think 
that there would never again be a big strike, 
but, suddenly, the calm had been broken by 
strikes and threats of strikes, involving, probably, 
upwards of five million workpeople. 

Trade unionists believed that it was the job of 
all sections of the community, Governments, 
employers and workpeople alike, to assist in 
keeping peace in industry. Whenever something 
went wrong it was because one of the three, or 
perhaps all three together, had failed in their 
duty. It was, he felt, the present Government 
which had started the pressure for higher wages, 
by abandoning the Labour Party’s policy of 
planning. 

The present Chancellor of the Exchequer, 
Mr. R. A. Butler, had decided to rely on incen- 
tives for the solution of industrial problems. 
There was, of course, nothing wrong with 
incentives as long as it was borne in mind that 
there was a limit to what could be achieved by 
that means. Some employees benefited from 
bonuses and reductions in income tax, but others 
did not. The policy had meant that, while that 
part of the national income consumed at home 
was now slightly larger than it was two years ago, 
the poorer people were getting less of it. 


EMPLOYEES’ RESPONSIBILITIES 


Workpeople, Mr. Burke continued, were 
entitled to safeguard their living standards and 
those of their families, to demand adequate basic 
rates in all industries and more pay for extra 
skill and responsibility, and to the full use of 
negotiating machinery. They had, too, the 
right to strike to ensure that reasonable claims 
were met by Governments and employers. 

Side by side with their privileges, however, 
lay certain duties. These included the respon- 
sibility of not starting an endless chase between 
wages and prices by pressing claims which the 
country could not afford. There was the duty 
of resisting the use of the strike weapon merely 
sameans of stirring up trouble for a cause 
alien to this country’s well-being. Employees, 
whether engaged on flat-rate work or on some 
form of piecework, had the duty to perform that 
work as well as they could. They must consider 
hot only what they could get out of their employ- 
ment, but what they could put into it. 

Workpeople, as well as employers, had the 
sponsibility of seeking for higher productivity 
and greater efficiency. In place of the seize-all- 
you-can atmosphere, there was need for a 
valanced, p'anned economy : a spirit of service, 
mstead of » free-for-all scramble. 


NATIONAL JOINT ADVISORY 
COUNCIL’S VIEWS 


Industrie’ relations were discussed at some 
ength at a . reeting of the Minister of Labour’s 
National Jo'rt Advisory Council on January 27, 

a re. rt of the sub-committee set up in 
July, 1953, . examine this question was received. 
The matte: 


fatter originally arose at a meeting of the 
; ilin ~-< preceding February, when sugges- 
ons by t! Ministry for the establishment of 


improved relations, based on the Conservative 
Party’s Workers’ Charter, were considered. 

The Council comprises representatives of the 
British Employers’ Confederation, the Trades 
Union Congress and the nationalised industries, 
and the reception of the Ministry’s proposals 
by the trade-union side was so unfavourable 
that further consideration was postponed until 
the July, 1953, meeting. At that meeting, the 
views of the trade unionists were again dis- 
appointing but the reconsideration of the problem 
did result in the establishment of the sub- 
committee. 

At the meeting last Wednesday week, the 
Council agreed that there was need for con- 
siderable improvement in relations between 
employers and employed and endorsed a point 
made in the sub-committee’s report, to the effect 
that the difficulties confronting the trading 
position, both of the country as a whole, and of 
individual firms, was inadequately appreciated. 

The Ministry was requested to consider what 
means could be taken to make the report, which 
contains references to many excellent industrial 
practices, as widely known as possible. 


ELECTRICIANS’ STRIKE TACTICS 


At the time of going to press, there was no 
sign of a settlement of the dispute in the electrical- 
contracting industry, in connection with which 
strike action in one form or another has been 
in progress since January 11. The employers’ 
organisation, the National Federated Electrical 
Association, made it clear several days ago that 
it would not reconsider its rejection of the men’s 
claims in the light of increases granted in other 
industries, but reaffirmed, as it has done on 
previous occasions, its willingness to submit 
the difficulty to arbitration, either within the 
terms of the industry’s negotiating machinery, 
or by an independent referee, such as a High 
Court Judge. 

Some 7,000 electricians who had been on strike 
in the London area during the week ended 
January 30, returned to work last Monday. 
On the same day, operatives in the Merseyside 
area began their week’s strike demonstration, 
and men in the Manchester and Birmingham 
districts are due to take similar action during 
next week, and the week following, respectively. 

At the same time, there appears to be every 
likelihood that the indefinite strikes at atomic- 
energy establishments, oil refineries, gasworks, 
steelworks, engineering establishments and other 
places of industrial or national importance, will 
continue in force. 

Men in the London area have been receiving 
strike pay from the union concerned, the 
Electrical Trades Union, at the rate of 20s. a 
day for married men, with an extra 2s. a day 
for each child. Single men have been paid 16s. 
a day. It has been estimated that these rates 
represent rather less than half the employees’ 
normal earnings and that the union has already 
spent more than £100,000 in strike pay, apart 
from its administrative costs. The appeal to 
direct action has also resulted in substantial 
losses in its members’ earnings. 


THREATS TO ARBITRATION 


Suggestions that voluntary negotiations and 
the whole system of arbitration on wage claims 
might be placed in jeopardy by the actions of a 
small minority in the trade-union movement, 
were made by Sir Percy Mills, Bt., President of 
the Engineering and Allied Employers’ National 
Federation, at the annual dinner of the National 
Federated Electrical Association on January 27. 
He felt that if, in fact, such a situation arose, it 
would be necessary for the Government to take 
a hand in securing wage settlements. Present 
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indications were that the Government was 
already being driven into the position of having 
to intervene. 

Sir Percy said that his Federation had a fellow- 
feeling for the electrical-contracting employers 
and admired the toughness and courage shown 
by them in facing up to the strike situation with 
which they had been so unwillingly confronted. 

The Engineering Employers’ Federation, like- 
wise, had had to stand up to threats of various 
sorts in connection with wage claims against 
its members, and it was not weakness on the part 
of the Federation which had resulted in the threats 
being withdrawn, and in such counter-actions as 
the Federation had had in mind, being suspended. 

In the trade-union movement, it was a case 
of the will of the minority overriding the will of 
the majority. Unless a stand was made, there 
would be an end to all voluntary negotiation. 


MERGER PROPOSALS OF POST 
OFFICE UNIONS 


Proposals, which, it was stated, would provide 
the basis for an agreement between their union 
and the Engineering Officers (Telecommunica- 
tions) Association, for the amalgamation of the 
latter body, were approved at a conference of 
representatives of the Post Office Engineering 
Union at Morecambe last Saturday. The 400 
delegates present were informed by their general 
secretary, Mr. Charles Smith, that the suggestions 
put forward constituted an outstanding oppor- 
tunity to end the lack of co-operation on trade- 
union matters which had persisted for so long 
among Post Office engineering staffs. 

If the suggestions were accepted by the 
Association, that organisation would be wound 
up when the amalgamation was concluded. It 
may be recalled that the Association is one of a 
number of small unions in the Post Office to 
which recognition has been refused on various 
occasions by the Postmaster-General. 

The Engineering Officers (Telecommunica- 
tions) Association is affiliated to the Federation 
of Civil Servants. 


INCREASED EMPLOYMENT AT LONDON 
DOCKS 


Rather more than 40 vessels of various kinds 
appear to have been affected, to some extent, 
during the first week of the ban on overtime by 
stevedores at the London Docks, which came 
into force on January 25. Even so, there was, 
on the whole, very little delay in the handling of 
the ships’ cargoes, although some vessels took 
a day, or a day and a half, longer than usual 
for their turn-round. 

One unforeseen effect of the ban, which was 
imposed by the National Amalgamated Steve- 
dores and Dockers, and which applies only to 
members of that union, has been the substantial 
rise in employment at the docks. It was 
reported by the National Dock Labour Board 
last Friday that there were very few men indeed 
signing on for work and finding none available. 
On the contrary, for the first time for some 
years, there were requests for men which could 
not be met. There appeared to be a definite 
tendency among the various firms of employers 
to take on more operatives than their businesses 
required during ordinary working hours. 

The men’s action is stated to have been 
taken in an endeavour to enforce their view that 
overtime should be completely voluntary and 
no longer regarded in any way as a condition 
of employment. Although, as the union’s 
name suggests, some dockers belong to the 
National Amalgamated Stevedores and Dockers, 
the great majority of dockers are members of 
the Transport and General Workers’ Union, 
which does not regard the ban with favour. 





NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON 

* Electrical Equipment of Aircraft,” by R. D. Jones. 

London Branch. St. Ermin’s Hotel, 

Mon., Feb. 8, 7 p.m. 
BIRMINGHAM 

“Power Factor Correction,” by H. R. Herning. Chamber 

of Commerce, 95 New-street, Birmingham. Wed., Feb. 10, 

7 p.m. 


British Institution of Radio Engineers 
NEWCASTLE-UPON-TYNE 
“Some Aspects of Micro-Wave Aerial Design,” by J. Bil- 
brough. North-Eastern Section. Neville Hall, Westgate- 
road, Newcastle-upon-Tyne. Wed., Feb. 10, 6 p.m. 


Chemical Engineering Group 
LONDON 


“ Non-Ferrous Metals for the Chemical Engineer,”’ by N. P. 
Inglis. Geological Society, Burlington House, Piccadilly, W.1. 
Tues., Feb. 9, 5.30 p.m. 


Chemical Society 


Central 
Caxton-street, S.W.1. 


NOTTINGHAM 
“ X-Ray Study of Complex Molecules,” by Professor J. M. 
Robertson. The University, Nottingham. Tues., Feb. 9, 
4.45 p.m. 

SHEFFIELD 
** Modern Fluorine Chemistry,” by Dr. R. N. Haszeldine. 
The University, Sheffield. Thurs., Feb. 11, 7.30 p.m. 


Illuminating Engineering Society 
LONDON 
** Design and Application of Flameproof Lighting Equip- 
ment,” by D. A. Strachan. Lighting Service Bureau, 2 Savoy- 
hill, W.C.2. Tues., Feb. 9, 6 p.m 


Incorporated Plant Engineers 


Dundee. Mon., 


DUNDEE 
Film Evening. Mathers Hotel, 
7.30 p.m. 
NEWCASTLE-UPON-TY NE 
“* Metallurgy,” by J. Rolston. Roadway House, Oxford- 
street, Newcastle-upon-Tyne. Thurs., Feb. 11, 7 p.m. 
NOTTINGHAM 
“ Air Conditioning,” by A. Peel. East Midlands Branch. 
East Midlands Gas Board’s Showrooms, Parliament-street, 
Nottingham. Wed., Feb. 10, 7 p.m. 


Institute of British Foundrymen 


BRADFORD 
“ Foundry Development in the Textile Industry,” by B. Gale. 
West Riding of Yorkshire Branch. Technical College, 
Bradford. Wed., Feb. 10, 7.30 p.m. 

GLASGOW 
“ Factors Affecting the Solidity of Castings,” by A. Campion. 
Scottish Branch. Royal Technical College, Glasgow. Sat., 
Feb. 13, 3 p.m. 

LINCOLN 
“ Production of Diesel-Engine Castings,” by J. A. Charlton. 
Lincolnshire Branch. Lincoln Technical College, Lincoln. 
Thurs., Feb. 11, 7.15 p.m. 

MANCHESTER 
“ Quality Production of Engineering Castings,” by J. Burrell. 
Lancashire Branch. Engineers’ Club, Manchester. Wed., 
Feb. 10, 7 p.m. 

NEWCASTLE-UPON-TY NE 
* Patternmaking,” by B. Levy. Neville Hall, Westgate-road, 
Newcastle-upon-Tyne. Sat., Feb. 13, 6 p.m. 

THORNABY-ON-TEES 
“ Standardisation in Gating Practice (Problems of Planned 
Application),” by G. L. Jones. Tees-Side Branch. Head, 
Wrightson & Co., Ltd., Teesdale Iron Works, Thornaby-on- 
Tees. Fri., Feb. 12, 7.30 p.m, 


Institute of Fuel 


Feb. 8, 


MANCHESTER 
** Oxygen Analysis,” 
Section. College of Technology, Manchester. 
7.30 p.m. 


by R. S. Medlock. North-Western 
Tues., Feb. 9, 


Institute of Marine Engineers 


LONDON 
“Some Interesting Ship and Machinery Defects, Their 
Investigation and Cure.” A Symposium. Tues., Feb. 9, 
5.30 p.m. 


Institute of Metals 
GLASGOW 


“Some Practical Hints on the Production of Non-Ferrous 
Castings,” by William Dunlop. Institution of Engineers and 
Shipbuilders in Scotland, 39 Elmbank-crescent, Glasgow. 
Mon., Feb. 8, 6.30 p.m. 

SWANSEA 
“The Zinc Die-Casting Alloys,” by L. A. J. Lodder. Uni- 
versity College, Sing Park, S Tues., Feb. 9, 
6.45 p.m. 





Institute of Petroleum 
LONDON 
“ Accident Prevention,” by T. T. MacLean. 
5.30 p.m. 


Institute of Road Transport Engineers 


BIRMINGHAM 
“ Maintenance of Electrical Equipment on Commercial 
Vehicles,” by A. J. Rowley. Midlands Centre. Crown Inn, 
Broad-street, Birmingham. Tues., Feb. 9, 7 p.m. 


Wed., Feb. 10, 


CARDIFF 
“ Lubrication,” by A. Towle. South Wales Group. South 
Wales Institute of Engineers, Park-place, Cardiff. Fri., 
Feb. 12, 7 p.m. 

NOTTINGHAM 
“Tyres: Their Manufacture and Maintenance,” by R. S. 
Hall. East Midlands Centre. Mechanics’ Institute, Notting- 
ham. Wed., Feb. 10, 7.30 p.m, 


Institute of Welding 


LONDON 
“ Training and Testing of Arc Welders.”” Discussion. South 
London Branch. Lighting Service Bureau, 2 Savoy-hill, 
W.C.2. Thurs., Feb. 11, 6.30 p.m. 


SLOUGH, BUCKINGHAMSHIRE 
“Resistance Welding in Production,” by E. A. Whittaker. 
Community Centre, Farnham-road, Slough. Thurs., Feb, 11, 
7.30 p.m. 


Institution of Civil Engineers 
LONDON 
“* Public-Health Engineering in Developed and Undeveloped 
Countries,” by Dr. R. F. Burden. Public Health Engineering 
Division. Tues., Feb. 9, 5.30 p.m. 
BIRMINGHAM 
“* Some Problems in Railway Civil-Engineering Maintenance,” 
by A. H. Cantrell. Midlands Association. James Watt 
Memorial Institute, Birmingham. Thurs., Feb. 11, 6 p.m. 
HULL 
** Site Exploration for Maritime and River Works,” by M. J. 
Tomlinson. Yorkshire Association. Electricity Showrooms, 
Ferensway, Hull. Wed., Feb. 10, 6.15 p.m. 
MANCHESTER 
“First Years of Professional Employment.” 
North Western Association. 
Thurs., Feb. 11, 6.30 p.m. 


Discussion. 
Engineers’ Club, Manchester. 


Institution of Electrical Engineers 


LONDON 
“Will It Be Possible to Abolish Meters Entirely ?” 
cussion, opened by H. S. Petch and M. Whitehead. 
Meeting. Mon., Feb. 8, 5.30 p.m. 
“Basic Ground-Wave Propagation Characteristics in the 
50-800 Mc/s Band,” by Dr. J. A. Saxton ; and “‘ Ground-Wave 
Field Strength Surveys at 100 and 600 Mc/s,” by Dr. J. A. 
Saxton and B. N. Harden. Radio Section. Wed., Feb. 10, 
5.30 p.m. 
“*A Short Modern Review of Fundamental Electromagnetic 
Theory,” by P. Hammond. Extra Meeting. Thurs., Feb. 11, 
5.30 p.m. 

CARDIFF 
“*Sound and Television Broadcasts of the Coronation Cere- 
monies,” by W. S. Procter, M. J. L. Pulling and F. Williams. 
Western Centre. South Wales Institute of Engineers, Park- 
place, Cardiff. Mon., Feb. 8, 6 p.m 

CHELMSFORD 
“Industrial Consumer Practice,” 
Students’ Section. 
Feb. 11, 7 p.m. 

LEEDS 
“Special Effects for Television Studio Productions,” by 
A. M. Spooner and T. Worsick. North Midland Centre. 
1 Whitehall-road, Leeds. Tues., Feb. 9, 6.30 p.m. 

NEWCASTLE-UPON-TYNE 
“ First Stage of Electrification of the Estrada de Ferro Santos 
a Jundiai (formerly the Sao Paulo Railway),” by R. J. B. 
Chatterton and D. H. Rooney. North-Eastern Centre 
Neville Hall, Newcastle-upon-Tyne. Mon., Feb. 8, 6.15 p.m 


Dis- 
Informal 


by J. J. Peacock. London 
Public Library, Chelmsford. Thurs., 


Institution of Engineers-in-Charge 
LONDON 
** Economics for the Engineer,” by J. Kitchen. 
6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
“Electronic Instruments Developed for Marine Turbine 
Research,” by J. Hare and R. B. Conn. Tues., Feb. 9, 
6.45 p.m. 


Wed., Feb. 10, 


February 5, 1954 ENGINE®2 


Institution of Locomotive Engin 
LONDON 
“The Measurement of Train Resistance” 4» 
Andrews. Institution of Mechanical Enginee:., 
walk, St. James’s Park, S.W.1. Wed., Feb. 10. 5, 


Institution of Mechanical Engin: ~ 
LONDON 
Third Report of the Pipe Flanges Resear; 
presented by Dr. A. E. Johnson. Applied Mec 
Fri., Feb. 12, 5.30 p.m. 
DERBY 
“The Jaguar Engine,” 
Centre. 
LEEDS 
“Recent Developments in Constructional an: 
by E. Johnson. Yorkshire Branch. The Un 
Thurs., Feb. 11, 7 p.m. 
LUTON 
“Tyre Development,” by T. Joy and D. C. Hartley. Luton 
A.D. Centre. Town Hall, Luton. Mon., Feb, 8, 7.30 p.m, 
NOTTINGHAM 
“‘Three-Dimensional Stress Analysis by Photo-Blastic 
Methods,” by H. Fessler. East Midlands Branch, The 
University, Nottingham. Wed., Feb. 10, 7.30 p.m. 


Institution of Production Engineers 
LONDON 
“Figures as an Aid to the Production Engineer,” by T. 
Whitwell. Royal Empire Society, Craven-sireet, W.C2, 
Thurs., Feb. 11, 7 p.m. 
CHATHAM 
“* Metallurgical Control in the Hardening Shop,” by M. Glasby, 
Rochester Section. Sun Hotel, Chatham. Thurs., Feb, ll, 
7.30 p.m. 
GLOUCESTER 
“* Automatic Controls in Industry,” by R. Parr. 
Hall, Gloucester. Fri., Feb. 12, 7.15 p.m. 
IPSWICH 
“* The Structure of Production Management,” by M. Seaman, 
Eastern Counties Section. Diocesan Hall, Tower-street, 
Ipswich. Fri., Feb. 12, 7.30 p.m. 
PRESTON 
“Noise and Vibration in Industry,” by Dr. A. J. 
Victoria and Station Hotel, Preston. Wed., Feb. 10, 7.15 p.m. 
SHEFFIELD 
“* Recent Develop n Engi ing,”’ by Dr. T. E. Allibone, 
Grand Hotel, Sheffield, Mon., Feb. 8, 6.30 p.m. 


Institution of Structural Engineers 
DERBY 
“** Prestressed-Concrete Framework for Liverpool University 
Medical School,” by E. Shepley. Midland Counties Branch. 
King’s Hall, Queen-street, Derby. Tues., Feb. 9, 7 p.m. 
GLASGOW 
“The Reconstruction of Portobello Power Station,” by 
C. M. Wilson. Scottish Branch. Ca’doro Restaurant, 
Glasgow. Tues., Feb. 9, 6 p.m. 
MANCHESTER 
“Composite Action in Structures,” by Dr. F. G. Thomas. 
Lancashire and Cheshire Branch. College of Technology, 
Manchester. Thurs., Feb. 11, 6.30 p.m. 


Junior Institution of Engineers 
LONDON 
“ Steam Utilisation and Heat Conservation,” by Leonard Clegg. 
Townsend House, Greycoat-place, S.W.1. Fri., Feb. 12, 
7 p.m. 
MANCHESTER 
“Design and Construction of Special Electro-Mechanical 
Devices,” by E. Bancroft. North-Western Section. 
Engineers’ Club, Manchester. Mon., Feb. 8, 7.30 p.m. 


North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE-UPON-TY NE 
“ First Stage of Reconstruction of Portobello Power Station, 
Edinburgh,” by T. P. Everett. Mining Institute, 
upon-Tyne. Fri., Feb. 12, 6.15 p.m. 


Royal Aeronautical Society 


by W. M. Heynes. 
Midland Hotel, Derby. Mon., Feb. ‘ 


i Tool 
7 versity, Leeds, 


Wheatstone 





LONDON 
“Recent Developments in the Structural Approach to Aero- 
Elastic Problems,” by Dr. D. Williams. Institution of 
Mechanical Engineers, 1 Birdcage-walk, St. James’s Park, 
S.W.1. Thurs., Feb. 11, 6 p.m. 


The address of the headquarters of each Institution is given in the following list. Meetings held in the 
headquarters town are held at this address unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Association of Supervising Electrical Engineers, 54 Station-road 
New Barnet, Hertfordshire. 
9 Bedford-square, 


British Institution of Radio Engineers, 

London, 
Chemical Engineering Group, 56 Victoria-street, London, S.W.1. 
Chemical Society, Burlington House, Piccadilly, London, wW.1. 
Illuminating Engineering Society, 32 Victoria-street, London, 


S. 
Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 


mingham. 
Institute of British Foundrymen, St. John Street Chambers, 
nsgate, Manchester, 3. 
— of Fuel, 18 Devonshire-street, Portland-place, London, 


Institute of Marine Engineers, 85 The Minories, London, E.C.3. 
Institute of Metals, 4 Grosvenor-gardens, London, S.W.1. 
a KG of Petroleum, Manson House, 26 Portland-place, 
ni 
Institute of yRoad Transport Engineers, 69 Victoria-street, 
London, S. 
a of ‘Welding, 2 Buckingham Palace-gardens, London, 


iotention of Civil Engineers, Great George-street, London, 
.W.1. 


Institution of Electrical Savoy-place, Victoris- 
embankment, London, 

Institution of Engineers-in-Charge, St. Bride Institute, Bride-lane, 
London, E.C.4. Ein 

Institution of Engineers and Shipbuilders in Scotland, 39 
bank-crescent, Glasgow, C ; 

— of Locomotive i 28 Victoria-street, London, 

1 


Engineers, 


Institution of aiochonient Engineers, 1 Birdcage- walk, St. James's 
Park, London, S. 
rr of Gia Engineers, 36 Portman-square, London, 
1 


Institution of 7 ae Engineers, 11 Upper Belgrave-street, 


London, S. London. 
uals ene of Engineers, -sireet, 
th FE Jd Shipbuilders, 


ondon, W.1. 


39 Victori 


North East Coast Institution of Engineers 
Bolbec Hall, Newcastle-upon-Tyne, 1. 
Royal Aeronautical Society, 4 Hamilton-place 





